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SILVER HALIDE COLOR PHOTOGRAPHIC MATERIAL.

@ A silver halide color photographic material which com-
prises a support having provided thereon at least one silver
halide photographic emulsion layer containing a dispersion
of oleophilic fine particles containing at least one diffusion-
resistant, oil-soluble coupler capable of coupling with an oxi-
dation product of an aromatic primary amine developing
agent to form a substantially non-diffusible dye and at least
one water-immiscible coupler solvent having a melting point
of up to 100°C and a boiling point of 140°C or higher, said
oil-soluble coupler being represented by foliowing general
formula (Cp-l}, (Cp-ll} or {Cp-lll} and said dispersion of the
oleophilic fine particles being a dispersion prepared by em-
ulsifying and dispersing a solution of a mixture comprising at
least one said coupler, at least one coupler solvent, and at
least one water-insoluble and organic solvent-soluble homo-
or co-polymer comprising at least repeating units having no
acid groups in the main or side chain {at least 35 mol %). This
photographic material provides dye images having excellent
image preservability. Symbols in the general formulae (Cp-1},

(Cp-1l) and (Cp-lll) have the same meanings as those defined
in the specification.
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SPECIFICATION

SILVER HALIDE COLOR PHOTOGRAPHIC MATERIAL

FIELD OF THE INVENTION

The present invention relates to a silver
halide color photographic material, and more particularly
relates to a silver halide color photographic material
which provides dye images having improved preservability.

BACKGROUND OF THE INVENTION

It is known that dye images formed from silver
halide coloxr photographic materials are sometimes.
permitted to be exposed to irradiation by light for a
long period of time or are left in a dark place fof a
long time with only a short period of lrradiation to
light. These conditions can cause severe fading of the
dye image. In general,'fading under the first pircum;
stance is known as light fading and fading under the
second eircumstance is called dark fading.. When records
formed from colox éhotographic light-sensitive material
are semipermanently stored, control over such light
fading and dark fading to as great an extent as possible
and maintenance of three colpr balance in the fading of
yellow, magenta and cyan dye images are hecessary so that
the initial state of color balance is maintained.
However, the degree of light feding and dark fading of

yellow, magenta and cyan dye images are different from
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each other and, thus, the three color balance of yellow,
magenta and cyan dye images is destroyed, resulting in
degradation of image quality.

Although the degree of light fading and dark
fading is naturally different depending on the particular
color couplers employed and other factors, in many cases
dark fading is apt to occur in the order of cyan dye
images, yellow dye images and magenta dye images, and
the degree of dark fading in cyan dye images is particu-
larly great compared with that of other dye images.

Light fading also tends to occur in the order of cyan

dye images, yellow dye images and magenta dye images,

particularly when the light source is emitting a large
amount of ultraviolet fays.

Therefore, maximum preﬁention of light fading
and dark fading of cyan dye images is necessary in order
to maintain three color balance between yeilow, magenta
and cyan dye images for a long period of time. For the
puropose of preventing light fading and dark fading of
dye images, various kinds of inﬁestigatiOns have been
heretofore made, which mainly have followed to approaches
to the problem. One approach has been to deﬁelop novel
couplers which can form dye images having less a tendency
to fade. The other approach has been to de&elop noﬁel

additives capable of preventing fading.
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A large number of phenol type cyan couplers
which form cyan dyes are known. However, 2-(a-2,4-di-
tért—amylphenoxybutaﬁamido)-4,6—dichloro—S—methyl?henol
as described in U.S. Patent 2,801,171, for example, has '
the disadvantage that the dye formed therefrom has poor
heat fastness while it has good light fastness.

Further, cyan couplers having an alkyl group
containing 2 or more carbon atoms substituted on the 3-
position or 5-position of phenél are described, for
example, in Japanese Patent Publication No.'11572/74,
Japanese Patent Appiication (OPI) Nos. 209735/85 and
205447/85 (the term "OPI" as used herein refers to a

"published unexamined Japanese pate@t application"), etc.

The heat fastness of c&an images formed from these

couplers is improved to some extent but still insuffi-
cient.

' Moreover, 2,5-diacylaminophenol éype cyan
couplers in which the 2-position and 5-pbsition of the
phenol are substituted with an acylamino group are
described, for example, in U.S. Patents 2,369,929,
2,772,162 and 2,895,826, Japanese Pa'tent Application
(OPI) Nos. 112038/75, 109630/78 and 163537/80, etc.
Although the heat fastness of cyan images formed from
thesé 2,5-~diacylaminophenol type cyan couplers is

improved, their color forming property is poor, cyan
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images formed therefrom are sensitive to light fading
and yellow stain is apt to occur due to irradiation of
the unreacted cyan couplers to light. Also, further
improvement in heat fastness is required.

1-Hydroxy—-2-naphthamide type cyan couplers are
generally not satisfactory with regard to both light
fadiné and dark fading. '

Further, 1-hydroxy-2-acylaminocarbostyryl type
cyan couplers as described in Japanese Patent Application
(OPI) No. 104333/81-are excellent_in fastness'tb light
and heat, but the spectral absorption characteristics
of the-color images formed theréfroﬁ are not preferred
for color reproduction., In gddition, they have the
problem that pink stéiﬁ occurs upon irradiation to light.

'Méreover, cyan polymer cbuplers as described
in U.S. Patent 3,767,412, Japanese Patent Application
(OPI) Nos. 65844/84 and 39044/86, etc.,; aré excellent in
heat fastness under dry conditions, but are poor in'heat
fastness and color forming property under high humidity. -

Furthermore, a method wherein a hydrophobic
substance such as an oil-soluble coupler is dissolved in
a water-miscible organic solvent and the solution is
mixed with a loadable polymer latex whereby the hydro-
phobic substance.is loaded in the polymer latex is

described in U.S. Patent 4,203,716, etc. However, the
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method using such a loadable polymer latex has the
disadvantage that cyan images are particularly inferiox
in light fastness in comparison with a water-immiscible
coupler solvent having a high boiling point. 1In addition,
it is necessary to employ the polymer in a large amount
in order to load a sufficient amount of coupler to obtain
a sufficiently high maximum color density. Still further, Japanese
Patent Publication No. 30494/73 describes a photographic material
containing a coupler dispersicn (diameter of dispersion particles
being about 0.5 ym to 5 ym) which is prepared by using
an organic solvent-soluble homopolymer of a hydrophobic
monémer ha;ing a specific structure or copolymer of a
hydrophobic monomer pgying a specific structure énd a
hydrophobic monomer haQing a specific structure in place
of the coupler solvent having a high boiling point.
Improved physical properties of the layer, improved re-
coloring ability, 1i§ht fastness and preser?ability
before photographic processing, etc., are achieved.
However, in the case wherein the homopolymer of a hydro--
phobic monomer as described in Japanese.Patent Publica-
tion No. 30494/73 is empioyed in place of the coupler
solvent, low color forming ability is encountered. This
tendency particularly manifests itself (when a color

developing solution which does not substantially contain



a color forming accelerator such as benzyl alcohol is

used), as disclosed in the examples of the above-described

patent publication. Another problem is that the stabili-
ty of the emulsified dispersion is poor.

On the other hand, when using a copolymer
containing a hydrophilic monomer such-as acrylic acid,
etc., the stability of the emulsified dispersion and
color forming ability are improvea to some extent, but
are still insufficient. Further, when the fatio of
hydrophilic monomer in the copolymer is increased in
order to improve .color forming ability, fading, (particu-
larly heat fading at high humidity), is accelerated. 1In
addition, both polymers have the problem of crystalliza-
tion of couplers duriné storage of the émulsified dispexr-
sion, etc., because the éolymers are inferior in prevent-
ing the crystallization of couplers.

Further, when the methbd as described in
Japanese Patent Publication No. 30494/73 is applied to
cyan éouplers, light fastness is severely degraded (1.5
to 3 times) compared with when the couplers are dispersed
using a conventional solvent having a high boiling point
(known as the oil dispersing method).

In addition, with the method as described in
Japénese Patent Publication No. 30494/73, further problem

is that the hue of cyan dyes changes over time. More
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specifically, the spectral absorption of cyan dyes formed
upon color development is in a longer wavelength range
just after develoément processing but readily shifts to

a shorter wavelength during storage, particularly when'
exposed to high t§mperatures.

As ‘described above; couplers that prevent dark
fading because of modification of their structure have
significant disadvantages with regard to hue, color
forming ability, stain, and/or light fastness. There-
fore, a novel way to avoid these problems has been
desired.

' Also, a way to prevent dark fading using other
additives or dispersing methods which are known has
certain problems and an effeckive means free from such
disadvantages has not ;eén found heretofore.

| With regard to color development of silver
halide color photographic materials containing oleophilic
diffusion resistant type (oil protected type) couplers,
vérious permeating agents for color develéping agents
have been investigated in order to iﬁcrease their colox
forming ability and to shorten proces;ing time. In
particular, adding benzyl alcochol to a color developing
solution has a large accelerating effect on color forma-
tion and, therefore, is widely utilized at present in
the proceséing'of color paper, color reversal paper or
color positive films for display, etc.

- 7 -




When this approach is used, a further solvent
such as diethylene glycol, triethylene glycol, an
alkanolamine, etc., is required in order to assist
dissolution, since benzyl alcohol has low water solubil-
ity. This combination of benzyl alcohol with additional
solvents places a high load on the environment due to
environmental pollution such as BOD {(biochemical oxygen
demand) and CéD (chemical oxygen demand): Therefore} it
is desirable to eliminate these compounds from the
processing solution.for the.purpoéé of protection of
the environment.

Also, it takes a long tiﬁe.to dissolve benzfl
alcohol in a developing go;utiop even when,sﬁch a
solvent is employed ané, thus, it is prefe£$ble not to
utilize benzyl alcohol in order to simplify preparation
of the solution. '

Further, when benzyl alcohol is cgrried over

into the bath following the color. developing solution

such as a bleaching bath or a bleach-fixing bath, it can-

cause the formation of leuco dyes of cyan dyes resulting
in dgcreased color den;ity. Moreover, benzyl alcohol
retards the rate fér-running components contained in the
developing solution out of photographic materials and
sometimes detefiorates the preservability of images in
the photogiaphic materials after processing. For these
reasons, it is desirable that benzyl alcohol not be used.

-8 -
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Accordingly, a coupler dispersion having
improved image preservability as well as excellent color
forming property without using benzyl alcohol has been
desired.

Therefore, a first object of the present invention
is to provide a silver halide color photographic material
which can form dye images in which light fading and dark
fading are controlled in good balance and which e#hibits
excellent image preservability particularly whan exposed
to high temperature and high humidity. ‘

A second cbject of the present invention is to
provide a silver halide color photographic material which
can form dye images having good color balance in the
fading of yellow, magenta and cyan color images by
controlling the degree of fading, whereby excellent
preservability is obtained when the photographic material
is stored for a long period of time.

Third object of the pPresent invention is to
provide a silver halide color photographic material which
can form dye images having improved image pPreservability
without adversely affecting the desired properties of
the photographic material.

A fourth object of the pPresent invention
is to provide a silver halide color photographic material

having excellent image preservability which contains a
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coupler emulsified dispersion which exhibits sufficiently
high color forming property even when processed with a
color developing solution which does not substantially
contain benzyl alcohol and has good stability.

A fifth object of the present invention
is to provide a silver halide color photographic material
having improved dark fastness without degradation of
light fastness of cyan dye images.

DESCRIPTION OF THE INVENTION

As a result of various investigations, it has
been found that .these objects'of the present invention
can.be accomplished with a siiﬁer halide color phdto-
graphic material compri;ing a support having thereon at
least one silver halidé photographic emulsion layer
containing a dispersion of oleophilic'fine particles
containing at least one diffusion resistant oil-soluble
coupler which forms a substantially nondiffusible dye
upon coupling with an oxidation product of an aromatic
primary amine developihg agent and at least one- water- -
immiscible coupler solvent having a melting point of
not more than 100°C and a boiling point of not less
than 140°C, wherein said oil-soluble coupler is re-
presented by formula (Cp-I), (Cp-II) or (Cp—-III)

as defined below and the dispersion of oleophilic fine

- 10 -
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Particles is a dispersion obtained by emulsifying or

dispersing a mixture solution containing at least one of
the couplers, at least one of the coupler solvents and

at least one water-insoluble and erganic solvent~soluble
homopolymer or copolymer compdsed of at least one repeat-
ing ﬁﬁitvih.an amourit of not less than 35 molg which does

not hav an acid group in the main chain or side chain

thereof;

General formula (Cp-I)

wherein R31 represents an alkyl group, a cycloalkyl group,
an aryl group or a heterocyclic group; R32 represents an
acylamino group, or an alkyl group having 2 or more carbon
atoms; R33 represents a hydrogen atom, a halogen atom,
an alkyl group or an alkoxy group; with proviso R3l repre-
sents an aryl group when R32 is an acylamino group; 231
represents a hydrogen atom, or a releasable group when

31

pA reacts with an oxidation products of an aromatic

primary amine color developing agent.

- 11 -
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General formula (Cp-II)

29
(R77) 2
J/

28

(") 3

wherein Ar represents an aryl group; R21 represents a
hydrogen atom, an acyl group, Or an aliphatic or aromatic
sulfonyl group; Rzz-representé a halogen atom, or an
alkoxy group; RZ3 represents an alkyl group, an aryl
group, a halogen atom, an alkoxy group, aﬁ'aryloxy group,
an acylamino group; an imido group, a sulfonamido group,
an alkoxycarbonyl group, a carbamoyl group, a sulfamoyl
group, an alkylthio grchp, or a sulfonyl group; R27 repre-—
sents an alkyl group, an alkoxy group, Or an aryloxy group;
R29 répresenfs'a hydrggen atom, a hélpgen atom, a hydro-
xyl'group; an alkyl group, an alkoxy.grqup,.or an aryl
group; R?a represents an amino'group, acylamind group,

an ureido group, an alkoky dérbénylamino'group, an imido -
group, a sulfonamido group, a sulfamoyiaﬁino group, an
alkoxycarbonyl gfoup, a cafﬁamoyl_grohp, an aéyl_gfoup,

a cyano group, or an alkylthio gfoup; provided that at

least one of R27 and R29 represents an alkoxy group;

m1 and m? each represents an integer of 1 to 4; and m3

represent 0 or an integer of 1 to 3.

- 12 -
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General formula (Cp-IIIX)

Ry 72!
7
~ N7 )24
|
_ZZJ - - ;23

H

wherein R24 represents a hydrogen atom or a substituent

group; Z21 represents a hydroéen atom or a releasable

group when 221 reacts with an oxidatized product of an

aromatic primary aminé color developing agent; 222, 223
04 —

and Z24 each repreésents -I= ¢+ -N= or -NH-, including

that at least one of bondings 224-223 and 223-222 is

double-bond and the rest thereof is a single-bond, and
23_222v

a bonding 2 is a part of an aromatic ring when

223-222 is a carbon to carbon double—bond;

The term “acid group’ as used herein with
respect tc the polymer means the remainder ﬁhich is
formed by eliminafing a hydrégen atom capable of peing
substituted with a metal from an acid molecule and
constituteg a negative portion of a salt.

The repeating unit which does not have an acid
group includes a repeating unit which does not contain a

carboxylic acid group, a sulfonic acid group, a phenol

or naphthol moiety having at least one electron withdraw-

- 13 -



ing group at the ortho position and the para position to
the hydroxy group thereof and a pKa of not more than
about 10, énd an active methylene moiety, or a salt
thereof. Therefore, a coupler moiety is deemed as the
acid group in the present invention.

BEST MODE TO CARRY OUT THE INVENTION

In the present invention, followings are illust-
rated as preferred embodiments.

(1) A silver halide color photographic material
wherein the repeating unit which does not contain an acid

0]
group has a group of -C- in a mdin or side chain.

(2 A silvgf halide color photographic material
wherein the repeating Qﬂit which does not contain an acid
- ‘ O
group héé a group of -g-c- in a main or side chain.

(3). A silver hélide color photoéraphic material

wherein the repeating unit which does not contain an acid

0
Gy

group has a group of '-C-N\\ (whefein G1 and G2 each
G
2

rePresents a hydrogen atom, substituted or unsubstituted

alkyl group, or substituted or unsub-tituted aryl group).

(4) A silver halide color photographic material,

wherein said repeating units of polymer free of acid

.l.' 1 )
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radical is a repeating unit having the following defini-
tion (a):
Definition (A): The glass transition point
(Tg) of a monopolymer with a
molecular weight of 20,000 or
more containing only said re-
peating units is 50°C or above.

(5) A silver halide color photographic material,
containing at least one coupler of the general formula
(Cp-I) as a cyan coupler and at least one coupler of the
general formula (Cp-II) and/or the general formula
(Cp-III) as a magenta coupler among said oil-soluble
couplers.

(6) A silvef halide color photographic material
wherein the coupler solvent is represented by the follow-
ing forniula (I11), (IV), (V), (VI), (VII) or (VIII):

Generla formula (III)
i
o

General formula (IV)

Wl-COOW2

- 15 -
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General formula (V)

W
- 2
wy-con
3

General formula (VI)
'W1 Wz
\/
N

(W)

General formula (VII)
Wl-O-Wz

General formula (VIII)

HO—W6

wherein Wl' W2 and W3 each ;epresents a substituted or
unsubstituted alkyl group, a substituted or unsubstituted
cycioalkyl group, a substituﬁéd or unsubstituted alkenyl
group, a substituted or unsubstituted aryl group or a
substituted or gﬁsubstituted heterocyclic group;'w4
represents Wl, -O-W1 'or -Srwlg n represents an integer
from 1 to 5 and when n is two or moré, two or more W4's
may be the same or different; Wy and W, in the formula

(VII)'may_combine to form a condensed ring; WG repre-

sents a substituted or unsubstituted alkyl group or a

- 16 -
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substituted or unsubstituted aryl group and the total

number of carbon atoms in w6 is not less than 12.

(7) A silver halide color photographic material
wherein the silver halide photographic material is
treated with a developing agent which does not substantial-—
ly contain a benzyl alcohol after exposure to a light,
in which a color developing agent herein means a color
de&eloping solution contains a benzyl alcohol in a con-
centration bf 0.5 m&/% or lesser in the developing solu-
tion, and preferably, no benzyl alcohol contains.

The polymer which can be employed in the
present invention may be any polymer composed of at
least 6;e repeating unit which does not cqnﬁéin the acid
group in the main cha{é or side chain thereof and being
water-insoluble and orgénic solvent-soluble. Of those
polymers; those composed of a repeating unit having a
linkage of -L— are preferred in view of color forming
property and effect on preventing fading.

On the contrary, when a polymer composed of a
monomer containing the acid group is employed, the effect
on the prevention from fading due to the polymer is

greatly reduced and such a polymer is not desirable.

The reason for this is not clear.

- 17 -
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Monomers providing a repeating unit having
no acid group are preferably selected from compounds
whose homopolymers (having a molecular weight of at
least 20,000) have a glass transition point (Tg)
of 50°C or higher, and more preferably 80°C or
higher. Polymers comprising monomers whose
homopolymers have a Tg of less than 50°C surely’
produce an effect on improvement of image fastness
in accelerated ‘deterioration test at a high
temperature (above BO‘C). However, as the
temperature approaches to room temperature, the
efféct is reduced and becomes insubstantial as if
no polymer is added. To the contrary, when polymers’
co;prising monomers whose homopolymers have a Tg
of about 50°C or h{gher are used, the effect as
attained under a high temperaturg condition can
be held or even heightened as the éemperature
approaches to room tempefature. "In particular,
the improving effect is markedly enhanced when
polymers comprising monomers whose homopolymers
have a figh Tg (80°C or higher). This favorable trend
is acrylamide monomers or methacrylamide monomers.

Further, polymers producing greater effects

on improvement of heat-fastness tend to have so

- 18 -~
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much effects on improvement of light-fastness.
The improving effects are particularly pronounced
in low density areas.

The proportion of the repeating unit having
no acid radical. in the polymers of the present

invention is at least 35 molsg, preferably at least 50 molsg,

and more preferably from 70 to 100 mol%.

The polymers which can be used in the present
invention are expléined in more detail with reference to
specific examples thereof, but the present invention
should not be construed as being limited to these
polymers. .

(A) Vinyl polymers: .

Monomers for.forming a vinyl'polymer used in
the present invention include an acrylic acid ester, a
methacrylic acid ester, a vinyl ester, an acrylamide, a
methacrylamide, an olefin, a styrene, a viﬂyl ether and
other vinyl monomers.

Specific examples of acrylic acid esters
include methyl acrylate, ethyl acrylate, n-propyl
acrylate, isopropyl acrylate, n-butyl acrylate, isobutyl
adrylate, sec-buéyl acryiate, tert-butyl acrylate, amyl
acrylate, hexyl acrylate, 2-ethylhexyl acrylate, octyl
acrylate, tert-octyl acrylate, 2-chloroethyl acrylate,

2-bromoethyl acrylate, 4-chlorobutyl acrylate, cyanoethyl

- 19 -



acrylate, 2-acetoxyethyl acrylate, dimethylaminoethyl
acrylate, benzyl acrylate, methoxvbenzyl acrylate, 2~
chlorocyclohexyl acrylate, fﬁrfuryl acrylate, tetrahydro-
furfuryl acrylate, phenyl acryiate, S-hydroxypéntyl
acrylate, 2,2-dimethyl-3-hydroxypropyl acrylate, 2-
methoxyethyl acry;ate, 3-methoxybutyl acrylate, 2~
ethoxyethyl acrylate, 2-isopropcxy  acrylate, 2~ -
butoxyethyl acrylate, 2-(2-methoxvethoxy)ethyl acrylate,
2—(2—bu§oxyethoxy)éthyl acrylate, w-methoxypolyethylene
glycol acrylate (addition molar number n = 9), 1-bromo-
2-methoxyethyl acrylate,'1,1—dichloro-2—ethoxyethyl
acrylate, etc. .

Methacrylic acid esters: Specific examples thereof
methacrylate, n-propyl metﬂacrylate, iSopropyl methacrylate, n-
butyl methacrylate, iscbutyl methacrylate, sec-butyl methacrylate{
tert-butyl methacrylate, amyl methacrylate, hexyl meth-
acrylate, cyclohexyl methacrylate, benzyl m;thacrylate,
chlorobenzYl methacrylate, octyl mathacrylate, stearyl
methacrylate, sulfopropyl methacrylate, N-ethyl-N-phenyl-
aminoeéhyl methacrylate, 2-(3-phenvlipropyloxy)ethyl
methacrylate, dimethylaminophencxyathyl methacrylate,
furfuryl methacrylate, tetrahydrofurfuryl methacrylate,
phenyl methgcrylate,'crésfl methacrylaée, naphthyl

methacrylate, 2-hydroxyethyl ﬁethacrylate, 4-hydroxybutyl

- 20 -
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methacrylate, triethylene glycol monomethacrylate,
dipropylene glycol monomethacrylate, 2-methoxyethyl
methacrylate, 3-methoxybuty1'methacrylate, 2-acetoxyethyl
methacrylate, 2-acetoacetoxyethyl methacrylate, 2-ethoxy-
ethyl methacrylate, 2-isopropoxyethyl methacrylate, 2-
bﬁtoxyethyl methacrylate, 2-(2-methoxyethoxy) ethyl

methacrylate, 2-(2-ethoxyethoxy)ethyl methacrylate, 2-

(2-butoxyethoxy)ethyl méthacrylate, w-methoxypolyethylene

glycol methacrylaté (addition molar number u = 6), allyl
methacrYlate, dimethYlaminoethyl methacrylate methyl
chloride salt, etc. .

Vinyl esters: Specific examples thereof include viﬁyl
acetate, vinyl propionate, vinyl butyrate, vinyl iso-
butyrate, vinyl caproate, vinyl chloroacetate, vinyl
methoxyacetate, vinyl phenylacetate, vinyl benzoate,
vinyl saiicylate, etc. .

Acrylamides: Specific examples thereof include
acrylamide, methylac;ylamide, ethylacrylamide, propyl-
acrylamide,_butylécrylamide, tert-butylacrylamide,
cyclohexylacrylamide, benzylacrylamide, hydroxymethyl-
acrylamide, methéxyethylacrylamide,.dimethylaminoethyl—
;crylamide, phenyiacrylamide, dimethylacrylamide, diethyl-~
acrylamide, B-cyanoethylacrylamide, N-(2~acetoacetoxy-

ethyl)acrylamide, diacetonacrylamide, etc.
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Methacrylamide: Specific examples thereof include
methacrylamide, methylmethacrylamide, ethylmethacrylamide,
propylmethacrylamide, butylmefhacrylamide, tert-butyl-
methacrylamide, cyclohexylmethacrylamide, benzylmetﬁacryl-
amide, hydroxymethylmethacrylamide, methoxyethylmethacryl-
amide, dimethylaminoethylmethacrylamide, phenylmethacryl-
amide, dimethylmethacrylamide, diethylmethacrylamide, 8-
cyanoethylmethaerylamide, N-(é-acetoacetoxyethyl)-
'methacrylamide, ete. .

Olefins: Specific examples thereof include dicyclo-
pentadiene, ethylene, propylene, 1-butene, 1-pentene,
vinyl chloride, vinylidene chloride, isoprene, chloro- )
prene, butadiene, 2,3~ dimethylbutadlene, etc.

Specific examples of styrenes include styrene,
methylstyrene, dlmethylstyrene, trimethylstyrene,
isopropylstyrene, chloromethylstyrene, methoxystyrene,
acetoxystyrene, chlorostyrene, dichlorbstyrene, bromo-
styrene, vinfl benzoic acid methyl ester, ete.

Vinyl ethers: Specific examples thereof include

methyl vinyl ether, butyl vinyl ether, hexyl vinyl ether,
metﬁoxyethyl vinyl ether, aimethylaﬁinoethyl vinyl ether,
etc. -

Specific examéles of otﬁer vinyl monomers:
include butyl crotonate, hexyl crotonate, dimethyl

itaconate, dibutyl itaconate, diethyl maleate, dimethyl

- 22 -
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maleate, dibutyl maleate, diethyl fumarate, dimethyl
fumarate, dibutyl fumarate, methyl vinyl ketone, methoxy-
ethyl vinyl ketone, glycidyl.acrylate, glycidyl |
methacrylate, N-vinyl oxazolidone, N-vinyl pYrrolidone,
acrylonitrile, methacrylonitrile, vinylidene chloride,
methylene malononitrile, vinylidene, etc. .

Two or more kinds of monomers (for example,
those as described above) can be‘enpl'oyed as camonomer to
prepare the polymefs according to the present inveﬂtion.
depénaing on the particular'obﬁectiQe'to'be satisfied
(fof example, impravement in the solubiiity thereof,
etc.). - Further, for. the pq;pose of adjusting color
forming'ability énd solubiiity of the polymers, a monomer
having an acid group qé illustrated below éan be employed
as a comonomer within tﬂe scope of the present invention

so long as the'copolymer obtained is not rendered water-

- soluble.

Specific examples of such monomers having an
acid group include acrylic acid; methacrylic acid;
itaconic acid; maleic acid; a monoalkyl itaconate, for
example, monomethyl itaconate, monoefhyl itaconate, mono-
butyl itaconate, etc.; a-monoalkyl maleate, for example,
monomethyl maleaté, ﬁonoethyl maleate, monobutyl maleate,
etc.; citraconic acid; styrene sulfonic acid; vinyl-

benzylsulfonic acid; vinylsulfonic acid; an acryloyloxy-

- 23 -
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alkylsulfonic acid, for example, acryloyloxymethyl-
sulfonic acid, acryloyloxyethylsulfonic acid, acryloyloxy-
propylsulfonic acid, etc.; a'methacryloyloxyalkylsulfonic

acid, for example, methacryloyloxymethylsulfonic acid,

S

[ ]

methacryloyloxyethylsulfonic acid, methacryloyloxypropyl-
sulfonic acid, etc.; an acrylamidoalkylsulfonic acid,

for example, 2-acrylamido-2-methylethanesulfonic acid,
Z-acrylamido;2—methylpropanesulfonic acid, 2-acrylamido-
2-methylbutanesulfonic acid, etc.; a methacrylamidbalkyl-
sulfonic acid, for example, 2—methacrylamido—2;methyi~
ethanesulfonic acid, 2—methacrylamido-é-methylpropane—
sulfonic acid, Z—ﬁethacrylamido—2—methylbutanesulfonic

»

acid, etc.; etc.

-'The acid may;be in the form of a salt of an
alkali metal, for exampié, sodium, potassium, etc., or
an ammonium ion.

. In the case where the vinyl monomér described

above and a hydrophilic vinyl monomer (which forms a

hydrohpilic homopolymer used in the present invention is’

[l

employed) as a comonomer, a ratio of the hydrophilic - ‘

monomer contained in the copolymer is not strictly

limited so long as the copolymer is not rendered water-

soluble. The percent hydrophilic monomer contained in
the copolymer is preferably not more than 40% per mol

copolymer, more preferably not more than 20% per mol

- 24 -



copolymer, and further more preferably not more than 10%
per mol copolymer. Further, when a hydrophilic comonomer
copolymerizabie with the monomer of the present invention
has an acid group, the percent comonomer having an acid
group contained in the copolymer is usually not more than
20% per mol comonomer, and preferably not more than 10%
per mol comonomer. In the most preferred case the
copolymer does not contain such a monomer.

Preferred monomers for preparing the polymer -
according to the present invention are methaérylate type
monomers, ac:ylamide type monomers and methacrylamide
type monomers. Most preferred monomérs are acrylamide
type monomers and meEhacrylamide monémers.

(B) Polyester resins 6btained by condensation of poly-
valent alcohols and polybasic acids:

Useful polyvalent alcohols include a glycol.
having a structure of HO—R1—OH (wherein R1.represents a
hydrocarbon chain having from 2 to about 12 carbon atoms,
particularly an aliphatic hydrocarbon chain) and a poly- "
alkylene glycol, and useful polybasic acids include
those represented by the formula HOOC-R,-COOH (wherein
R, represents a single bond or a hydrocarbon chain having
from 1 to about 12 carbon atoms).

Specific examples of the polyvalent alcohols

include ethylene glycol, diethylene glycol, triethylene
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glycol, 1,2-propylene glycol, 1,3-propylene glycol,
trimethylol propane, 1,4-butanediol, isobutylenediol,
1,5-pentanediol, neopentyl glycol, 1,6~hexanediol, 1,7~

heptanediol, 1,8-octanediol, 1,9-nonanediol, 1,10-decane-

Ny

i .

diol, 1,11-undecanediol, 1,12-dodecanediol, 1,13-tri-

decanediol, glycerél, diglycerol, triglycerol, l-methyl-

w

glycerol,'erythritol; mannitol, sorbitol, etc. )
Specific examples of polybasic acids include
oxaiic aéid, sﬁcciﬁic acid; glutarié acid, adipic acid,
pimelic.gcid, iso-pimelic écid, azelaic acid, sebacic acig,
nonanedicarboxylic acid, decanedicarboxylic acid,
undecanedicarboxylic acid, dodecanecarboxylic acid, -
fumaric acid, maleic acid, itaéonic acid, citraconié
acid, phthalic acid, i%?phthalate, terephthalate, tetra-
chlorophthalate, mesaconic acid, isopimelic acid,
cyclopentadiene-maleic anhydride adduct, rosin-maleic
anhydride adduct, etc. ‘
(C) Other polymers:

A polyester obtained by open ring condensation

Wy

as shown below is exemplified.

F .l

B}

CHym Polyester having the
Open Ring repeating unit of
Condensation - C-O—(CH2
- > m

Cc-0 .

I :

o -
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wherein m represents an integer from 4 to 7 and the

—CHZ- chain may be a branched chain.

Two or more of the ﬁolymers of tﬁe present in-
vention disclosed above may optionallx be used in c6m~
bination.

Suitable monomers for preparation of the poly-
ester include B—propio;actone,'e—capfolactone, dimethyl;
propiolactone, etc.

Molecular”Weight and degree of polymerization
of the polymer accordihg to the present invention do not
have a substantial influenée on the properties exhibited
" by the pregent invention. However, as the molecular
weight becomes higher, some préblems are abt to occur,.
such as a slow rate of éfssolution in'an auxiliary
- solvent and difficult emuisification or dispersion
thereof due to the high viscosity of the solution. The
difficult emulsification or dispersion causes coarse
grains to be formed, which, in furn, results in a
decrease in color‘forming ability and coating ability.

When a large amount of the auxiliary solvent -
is used to reduce its viscosity in order to traverse
such difficulties, new problems in the process may occur.

The viscosity of the polymer is preferably not

.more than 5,000 cps, more preferably not more than 2,000

cps when 30 g of the polymer is dissolved in 100 mf% of
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auxiliary solvent. Also, the molecular weight of the
polymer to be used in the present invention is prefer-
ably not more than 150,000, more preferably not more than
80,000 and further more preferably not more than 30,000.
The ratio of polymer to auxiliary solvent
depends upon the kind of polymer used ana can be varied
over a wide range depending on its solﬁbility in the
auxiliary so}vent, its degree of polymerization, and the
solubility of the-éoupler, etc. Usually the auxiliary
solvent is employed in an émount necessary to make the
viscosity sufficiently low for easily’dispefsing a
solﬁtion containing at least a coupler, a coupler solvent
having a high boiling.point aﬁd the.polymer dissolvgd in
the auxiliafy solvent én water or an aqueous solution of
a hydrophilic coiloid. éince the viscosity of the
solution increases with the degree of polymgrization of
the polymer, it is difficult to set forth a ratio of the
- polymer to an-auxiliary solvent that would apply to every
polymer. The ratio depends on the kind of the polymer
. employed. Usually, however, a ratio of about 1:1 to
about 1:50 (by weight) is preferred. A ratio of the
polymer according to the-presént invention to a coupler
is preferably from 1:20 to 20:1, more preferably from
- 1:10 to 10:1 (by weight).

. = 28 -~
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The polymers which can be used in the present

invention are illustrated in part as set forth below,

but the present invention shoﬁld not be construed as

being limited to these polymers.

Examples Polynmers
VP—l) ' Polyvinylacetate
P-2) Polyvinylpropionate
P-3) 'Polymethylmethacrylate
P-4) Polyeéhylmethacrylate
P-5) Polyethylacrylate
P-6) Copolymer éf vinylacetate-vinyl-
— alcohol (95:5)
P-7) Poly(n-butylacry}ate)
P-8) Poly(n-butylmethacrylate)
P-9) Poly(iso—Butylméthacrylate)
P-10) Poly(iso-propylmethacrylate)
P-11) | Poly(decylﬁethacrylate)
P-12) Copolymer of n-bu ylacrylate—acryl—'
amide (95:5) :
P-13) Polymethylacrylate .
P-14) Poly(butanediol-adipate)
P-15) Poly (ethyleneglycol sebacate)
P-16) Polycaprolactone
P-17) Poly(Z-tert-butylphenyl acrylate)
P-18) Poly(4~tert-butylphenyl acrylate)
f-lQ) Copolymer of n—buﬁylmethacrylate—N-

vinyl-2-pyrrolidone (90:10)

- 29 ~
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Examples
P-20)

P-21)
P-22)
- P-23)
P-24)
P-25)
P-26)
P-27)
p-28)
P-29)
P-30)
P-31)

P-32)
P-33)

P-34)

Polymers

Copolymer of methylmethacrylate-
vinyl chloride (70:30)

Copélymer of methylmethacrylate-
styrene (90:10)

Copolymer of methylmethacrylate-
ethylacrylate (50:50)

Copolymer of n-butylmethacrylate-

v - . L4 -« 9
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Tg(°C)
(105)

(105)
(105 ,-24)-

(20)

methylmethacrylate. styrene (50:30:20)

Copolymer of vinylacetate-acrylamide (32)

(85:15)

Copolymer of vinyl chloride-vinyl-
acetate (65:35)

Copolymer of methylmethacrylaté—
acrylonitrile (65:35)

Copolymer of diacetoneacrylamide-
methylmethacrylate (50:50)

Copolymer of vinylmethylketone-iso-

butylmethdcrylate (55:45)

Copolymer of ethylmethacrylate?n-
butylacrylate (70:30)

Copolymer of diacetoneacrylamide-
n-butylacrylate (60:40)

Copolymer of methylmethacrylate
cyclohexylmethacrylate (50:50)

Copolymer of n-butylacrylate-
styrenemethacrylate-diacetone~
acrylamide (70:20:10:)

Copolymer of N-tert-butylmethacryl-
amide=methylmethactrylate-acrylate
(60:30:10) i

Copolymer of methylmethacrylate-
styrene-vinylsulfoneamide
(70:20:10)

- 30 -
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(60,105) -

“(=,53)
(65)
(60,~-54)
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Examples

P-35)

P-36)
P-37)
P-38)

P-39)
P-40)
P-41)

P-42)
P-43)

P-44)
P-45)

P-46)
P-47)
p-48)

P-49),

Polxgers

Copolymer of methylmethacrylate-
Phenylvinylketone (70:30)

Copolymer of butylacrylate-methyl-
methacrylate-n-butylmethacrylate
(35:35:30)

Copolymer of n-butylmethacrylate-
pentylmethacrylate-N-vinyl-2—
pyrrolidone

Copolymer of methylmethacrylate-n-
butylmethacrylate—isobutylmeth-
acrylate-acrylate (37:29:25:9)

Copolymer of n-butylmethacrylate-
acrylate (95:5)

Copolymer of methylmethqcrylateﬁ
acrylate (95:5)

Copolymer of benzylmethacrylate-
acrylate (90:10)

Copolymér of n-butylmethacrylate-
methylmethacrylate-benzylmeth— '
acrylate (35:35:25:5)

c°pol§mer of n-butylmetﬁacrylate-
methylmethacrylate-benzylmethacry-
late (35:35:30) '

Poly(3-pentylacrylate)

Copolymer of cyclohexylmethacrylate-

methylmethacrylate-n-propylmeth-
acrylate (37:29:34)

Poly(pentylmethacrylate)

Copolymer of methylmethacrylate-n-
butylmethacrylate (65:35) ’

Copolymer of vinylacetate-vinyl-
pPropionate (75:25)

Copolymer of n-butylmethacrylate~

sodium-3-acryloxybutane-1l-sulfonate

(97:3)

- 31 -
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Examples Polymers : Tg(°C)

P-50) Copolymer of n-butylmethacrylate- (20,105)
methy1methacrylate—acry1am1de
(35:35:30)

P-51) Copolymer of n-butylmethacrylate- (20,105) :
methylmethacrylate~-vinyl chloride g
(37:36:27) . - ”

P-52) Copolymer of n-butylmethacrylate- (20) s
styrene (90:10)

P-53) Copolymer of metﬁylmethacrylate—N— - (105)
v1ny1—2-pyrrolldone

pP-54) Copolymer of n-butylmethacrylate- (20)
vinylchloride (90:10)

P-55) Copolymer of n-butylmethacrylate- (20)
styrene (70:30)

P-56) Poly (N-sec-butylacrylamide) 117

P-57) Poly (N-tert-butylacrylamide) 128

P-58) Copolymer of diacetoneacrylamide- (60,105)
methylmethacrylate (62:38)

P-59) Copolymer of poly(cyclohexylmeth- (104,105)
acrylate)—methylmethacrylate
(60:40) ,

P-60) Copolymer of N-tert-butylacryl-  (128,105)
amide-methylmethacrylate (40:60)

P-61) Poly(N-n-butylacrylamide) 46 »5

P-62) " Copolymer of poly(tert-butylacry- (118,128) B

. late)-N-tert-butylacrylamide .

(50:50) :

P-63) Copolymer of tert-butylmethacrylate- (118)
methylmethacrylate (70:30)

P-64) Poly (N-tert-butylmethacrylamide) 160

P-65) Copolymer of N-tert-butylacryl- (128,105)

amide-methylmethacrylate (60:40)

- 32 - -




Examgles
P-66)

'P-67)
P-68)
P-69)

P-70)
P-71)
P-72)
P-73)
P-74)
P-75)

P-76)
P-77)
P-78])
P-79)
P-80)
P-81)
P-82)
P-83)
P-84)
P-85)
P~-86)

'EEE
.

a0 0

.

]

Polymers

Copolymer of methylmethacrylate-
acrylonitrile (70:30)

Copolymer of methylmethacrylate-
vinylmethylketone (38:62)

Copolymer of methylmethacrylate-
styrene (75:25)

Copolymer of methylmethacrylate-
hexylmethacry;ate (70:30)

'Poly(benzylacrylate)

Poly (4~biphenylacrylate)
Poly (4-butoxycarbonyl fhenylacrylate)
Poly(sec-butylacrylate)
Poly(tert-butylacrylate)

IS

Poly[3-chloro-2,2-bis(chloromethyl)é
propylacrylate]

Poly(2-chlorophenylacrylate)
Poly(4~-chlorophenyl acrylate)
Poly(péntachlorophenyl acrylate)
Poly(4-cyanobenzyl acrylate)
Poly(cyanocethyl acrylate)
Poly(4-cyanophenyl acrylate)
Poly(4-cyano-3-thiabutyl acrylate)
Poly(cyclohexyl acrylate).
Poly(Z-ethoéycarbonylphenyl acrglate)
Poly(3~ethoxycarbonylphenyl acrylate)

Poly (4-ethoxycarbonylphenyl acrylate)

- 33 -
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Examples Polymers Tg(°C)
P-87) Poly(2-ethoxyethyl acrylate) -50
P-88) Poly({3-ethoxypropyl acrylate) -55 .
P-89) Poly(1H,1H,5H- octafluoropentyl -35 ¢
acrylate) &

P-90) Poly(heptyl acrylate) ' -60 ) *;
P-91) Poly (hexadecyl acrylate) ' 35 ;
P-92) Poly(hexyl acrylate) . =57
P-93) Poly(iso-butyl acrylate) ~-24
P-94) Poly(iéo-propyl acrylate) -5
P-95) Poly (3-methoxybutyl acrylate), -56
.P;QG) Poly(Z—methoxycarbonylphenyl acrylate) 46
P-97) Poly(3;methoxycarbonylphenyl acrylate) 38 ) ]
P-98) é;ly(4-methoxycarbonylphenyl acrylate) 67
P-99) Poly (2-methoxyethyl acrylate) . -50
P-100) Poly(éémethoxyphenyl acrylate)~ 51
P-101) Poly(3-methoxypropyl acry}até)_ -75
P-102) Poly(3,5-dimethyladamanthyl acrylate) 106
P-103) Poly (3-dimethylaminophenyl acrylate) 47 *
P-104) Poly(tert-butylate) ' ) 86 ‘ *
P-105) Poly(2-methylbutyl acrylate) -32 | .
P-106) Poly (3-methylbutyl acrylate) ) -45
P-107) Poly(1,3-dimethylbutyl acrylate) -15 '
P-108) Poly(2-methylpentyl acrylate) -38

" p-109) Poly(2-naphtyl acrylate) ' 85

- 34 -
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Examples Polymers Tg(°C)
P-110) Poly(phenyl acrylate) 57
P-111) Poly(propyl acrylate -37
P-112) Poly (m-tolyl acrylate) 25
P—1135 Poly(o~-tolyl acrylate) 52
P-114) Poly(p-tolyl acrylate) 43
P-115) | Poly (N,N-dibutyl acrylamide) 60
P-116) Poly(iso-hexyl acrylamide) 71
P-117)  Poly(iso-octylacrylamide) 66
P-118) Poly (N-methyl-N-phenylacrylamide) 180
P-119) Poly (adamanthyl methacrylate) 141
P-120) - Poly (benzyl methacrylate) : 54
P-121)_ Poly(2-bromoethyl methacrylate) . 52
P-122) Poly(2—N—£ert—butylaminoethyl 33

methacrylate)
P—123)1 Poly(sec-butyl methacrylate) 60
P-124) Poly (tert-butyl methacrylate) - 118
P-125) Poly(2-chloroethyl methacrylate) 92
P-126) ' Poly(2-cyanoethyl methacrylate) 91
P-127) Poly (2-cyanomethylphenyl methacrylate) 128
P-128) - Poly(4-cyanophenyl methacrylate) 155
P-129) Poly (cyclohexyl methacrylate) 104
P-~-130) Poly(dodecyi methacrylate) ~65
P-131) Poly(diethylaminoethyl methacrylate) -20
P-132) Poly (2-ethylsulfinylethyl meth- 25

.acrylate)

- 35 -
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P-133)
P-134)
P-135)

P-136)
P-137)

P-138)
P-139)
P-140)

P-141)

P-142)
P-143)
P-144)

P-145)

P-146)
P-147)

P-148)
P-149)
P-150)
P-151)

P-152)

L RN

.
»
*

1]

Polymers Tg(°C)
Poly(hexadecyl methacrylate) 15
Poly (hexyl methacrylate) -5
Poly(2-hydroxypropyl methacrylate) 76
Poly(4-methoxycarbonylphenyl meth- 106
acrylate) .
Poly(3,5-dimethyladamanthyl meth- 196
acrylate)

Poly(dimethylaminoethyl methacrylate) 20

Poly(3;3-dimethylbutyl methacrylate) 45
Poly(3,3-dimethyl-2-butyl meth- 108
acrylate)

" Poly(3,5,5-trimethylhexyl meth- 1
_acrylate)

Poly(octadecyl methacrylate) . =100
Poly(tetradecyl methacrylate) 80
Poly (4-butoxycarbonylphenyl meth- 128
acrylamide

Poly (4-carboxyphenyl methacrylamide) 200

Poly(4- ethoxycarbonylphenyl meth— 168
acrylamide) '

Poly (4-methoxycarbonylphenyl meth- 180
acrylamide)

Poly (butyl butoxycarbonylmethacrylate) 25

Poly(butyl chloroacrylate) 57
Poly (butyl éyanoacrylate) ' 85
Poly(cyclohexyl chloroacrylate) 114
Poly(ethyl chloroacrylate) 93

- 36 -
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Examples Polymers Tg(°C)
P-153) Poly(ethyl ethoxycarbonylmeth- 52
acrylate)
P-154) Poly(ethyl ethacrylate) 27
P-155) Poly(ethyl fluoromethacrylate) 43
P-156) Poly (hexyl hexyloxycarbonylmeth— -4
acrylate)
P-157) Poly(iso-butyl chloroacrylate) 90
P-158) ‘Poly(iso-propyl <hloroacrylate) 90
Remarks:

'The_data.in parentheses shows a grass transi-
tion temperature of a homopolymer of the monomer which
does not have an acid group and is composed of a:caﬁtioned
polymef in an’amoﬁntvof 35% or more. |

An oil soluble coupler providing diffusion
resistance according.to the present invention are
described in detail below.

The oil-soluble coupler treated as providing
diffusion resistance, which is herein referred to, is
a coupler which is soluble in the aforementioned coupler
solvent and is processed to make the coupler diffusion
resistant in a photosensitive material, There are
several methods for providing diffusion resistance,

however, two methods are illustrated hereunder among

major methods.

- 37 -
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1. A method 1 comprises introducing one or
more so-called diffusion resistive groups, a paft of
which includes an a}iphatic group, an aromatic group,
or a heterocyclic group. A number of total carbon atoms
in the diffusion resistive group is depend on a con-
stituent of a remaining moiety of the coupler, and is,
ordinarily, 6 or more, with more preferably, 12 or more.

- 2. A method 2 wherein the molecular weight
of the coupler is increased by polymerizing the coupler
(known as a polymer coupler) to make the coupler diffu-
sion resistant. .

When the éoupler is that produced by Method 1,
the molecular weight of the coupler is preferably from-
250 to 1,200 and more.breferably from 300 to 800.

when the coupler is that produced by Method 2,
a trimer or more is preferred.

Examples of cyan couplers in whiéh the above

mentioned repeating unit of polymer free of acid radical

can be used in the present invention include oil protect-

type naphthol and phenol couplers. Examples of such
naphthol couplers ére described in U.S. Patent No.
2,474,293. Typiéal exampies of preferred such naphthol
couplers include oxygen atom-releasing type two-
equivalent naphthol couplers as described in U.S. Patent

Nos. 4,052,212, 4,146,396, 4,228,233, and 4,296,200.

- 38 -

" 0276318

-+ L
. -

AS

o




Specific examples of such phenol couplers are described
in U.s. Patent Nos. 2,369,929, 2,801,171, 2,772,162,

and 2,895,826. Other examples of phenol couplers which
can be preferably used in the present invention include
phenol cyan couplers containing an ethyl group or higher
alkyl group in the meta-position of phenol nucleus as
described in U.S. Patent No. 3,772,002, 2,5-diacylamino-
substituted phenol couplers as déscribéd in U.S. Patent
Nos. 2,772,162, 3,758,308, 4,126,396, 4,334,011, and
4,327,173, West German Patent Disclosure No. 3,329,729,
and Japanese Patent Application No. 42671/83, and phenol
couplers containing a phenylureide group in the 2-
position and an acylamino group in the 5-position as
described in U.S. Pateﬁt Nos. 3,446,622, 4,333,999,
4,451,559, and 4,427,767.

Cyan couplers which can be used in the present
invention are phenol cyan couplers of the éeneral formula
(Cp-I).

-Substituents in the general formula (Cp-I) will
be described in detail hereinaftér.

Ih the general formula (Cp-I), examples of
Cl-32 alkyl group represenﬁed by R31 include methyl group,
butyl group, tridecyl group, cyclohexyl group, and allyl
group. Examples of aryl group represented by R3l include

phenyl group, and naphtyl group. Examples of hetero-
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- s JUPRR s~
. = - - * »

e 5 w»- -
2

0276319 "

v+
.
PR
"

31

cyclic group represented by R include 2-pyridyl group,

and 2-furyl group.

R31 may be furtber substituted by substituents
selected from the group consisting of alkyl group, aryl
group, alkyloxy or aryloxy group such as methoxy,
dodécyloxy, methoxyethoxy, phenyloxy, 2,4-di—tert—
amylphenoxy, 3-tert-butyl-4-hydroxyphenyloxy, and
naphthyloxy, carboxy group, alkylcarbonyl or arylcarbonyl
group such as acetyl, tetradecanoyl, and benzoyl, alkyloxy-
carbonyl or aryloxycarbonyl group such as methoxycarbonyl,
and phenoxycarbonyl, acyloxy group such as acetyl, and
benzoyloxy, sulfamoyl group such as N-ethylsulfamoyl,
and N-octadecylsulfamoyl, carbamoyl group such as N-
ethylcarbamoyl, and N—ﬁethyl-dodecylCarbamoyl, sulfonamide
group such as methanesulfonamide, and benzenesulfonamide,
acylamino group such as acetylamino, benzamide, ethoxy-
carbonylamino, and phenylaminécarbonylaminé, imide group
such as succinimide, and hydantoinyl, sulfonyl group such
as methanesulfonyl, hydroxy group, cyano group, nitro
group, and halogen atom.

In the general formula (Cp-I), 231 represents
a hydrogen atom, or coupling-off group. Examples of
such a coupling-off group include halogen atom such as

fluorine atom, chlorine atom, and bromine atom, alkoxy

group such as dodecyloxy, methoxycarbamoylmethoxy,
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carboxypropyloxy, and methylsulfonylethoxy, aryloxy
group such as 4-chlorophenoxy, and 4-methoxyphenoxy,
acyloxy group such as acetoxy, tetradecanoyloxy, and
benzoyloxy, sulfonyloxy group such as methanesulfonyloxy,
and toluenesulfonyloxy, amide group such as dichloro-
acetylamino, methanesulfonylamino, and toluenesulfonyl-
amino, alkoxyqarbonyloxy group such as ethoxycarbonyloxy,
and benzyloxycarbonyloxy, aryloxycarbonyloxy group such
as phenoxycarbonylbxy, aliphatic or aromatic thio group
such as phenylthio, 2—tutoxy-S-t-octylphenylthio, and
tetrazolylthio, imide group such as succinimide, and
hydantoinyl, N—heteroqyclic group such as l-pyrazolyl,
and l-benztriazolyl, and aromatic azo group such as

phenylazo. These coupling-off groups may contain photo

graphically useful groups.

In the general formula (Cp-I), examples of
acylamino group represented by R32 include-acetylamino,
benzamide, 2,4-di-tert-amylphenoxyacetamide, o-(2,4-di-
tert-amylphenoxy)butylamide, o-(2,4-di-ter-amylphenoxy)-"
B-methylbutylamide, a-(2-chloro-4-tert-amylphenoxy)-
octanamide, a-{(2~-chlorophenoxy)tetradecanamide, and a-
(3-pentadecylphenoxy)butylamide. Examples of alkyl group
containing two or more carbon atoms represented by R32

include ethyl, propyl, t-butyl, pentadecyl, and benzyl.

In the general formula (Cp-I), R33 represents
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a hydrogen atom, halogen atom such as fluorine atam, chlorine ataom,
and bromine atam, alkyl group such as methyl, ethyl, n-butyl, n-
octyl, and n-tetradecyl, or alkoxy group such as methoxy, 2-ethyl-
h@qdcgy,frodqdcxy,andrrdo&aaﬂcmy.

In the general formila (Cp-I), R?l or R?z may form a
a dﬁmz'arj;ﬂywer,

The preferable combination of these couplers
are combinations of the cyan coupler (Cp-I) and the
polymers which are-composed of a monomer in an amount or
50% such that a hoﬁbpolymer of said monomer sﬁows a Tg
of 50°C or higher, more preferably, combinations of the,
cyan couéler (Cp-I) and the polymers which -are cqmposed
of a moncmer in an amount 70% or more such that a homo-
polymer of said monomer shows a fg of 80°C or higher,
and.the most preferébly{ combinations of the cyan'coupler
(CP-I) wherein R32 is an alkyl group having 2 ﬁo 4 carbon
atoms and polymers which are compased of acrylamide type
and/or methécrylamidé'type in an amount of %0% 6r more
such that a homopolymer §f said monomer shows é Tg of.
80°C orx higher. . |

" As magenta couplers to be used in the présent
invention, oil protected.indazolone type couplerér cyano-
abetyl type couplers, ;ﬁd preferably 5-pyrazolone type )
couplers and pyrazoloazole type couplers such as pyrazolo-

triazole_tyée couplers are exemplified. Of 5-pyrazolone

type couplers, those substituted with gn arylamino group
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or an acylamino group at the 3-position thereof are
preferred because of the hue and color density of dyes
formed therefrom. Typical examples thereof are
described in U.S. Patents 2,311,082, 2,343,703,
2,600,788, 2,908,573, 3,062,653, 3,152,896, 3,936,015,
etc. 2-Equivalent 5-pyrazolone type couplers are
preferably employed. As releasing groups for 2-equivalent
5-pyrazolone type couplers, nitrogen atom releasing groups
as described in U.S. Patent 4,310,619 and arylthio groups
as described in U.S. Patent 4,351,897 are preferred.
Further, S5-pyrazolone type couplers having a ballast
group as described in European Patent 73,636 are advanta-
geous since they provide high color density.

Examples of ?yraquoazole type couplers include
pyrazolobenzimidazoles as described in U.S. Patent
3,369,879, and preferably pyrazolot5,1—c][1,2,4]triazolgs
as described in U.S. Patent 3,725,067, pyrazolotetrazoles

as described in Research Disclosure, No. 24220 (June,

1984) and pyrazolopyrazoles as described in Research

Disclosure, No. 24230 {June, 1984). Imidazo[1,2-b]-
pyrazoles as deécriﬁed in Eurbpean Patent 119,741 are
preferred and.pyrazolo[1,5-b][1,2,4]triazoles as
described in European Patent 119,860 are particularly
preferred because of.less yellow subsidiary absorption

and light fastness of dyes formed therefrom and because
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they are very effective in achieving the objectives of
the present invention.

Examples of magenta couplers which can be
more preferably used in the present invention include
those represented by the general formula (Cp-II) and/or
the general formula (Cp-ITI).

Substituents for the general formula (Cp-1II)
will be described in detail hereinafter.

Ar represents an aryl group such as phenyl,
2,4,6-trichlorophenyl, 2,5-dicholophenyl, 2,6-dichloro-
4-methoxyphenyl, 2,4-dimethyl-6-methoxyphenyl, 2,6-
dichloro-4-ethoxycarbonylphenyl, and 2,6-dichloro-4-
cyanophenyl. R21 represents a hydrogen atom, acyl group
such as acetyl, benzoyi, propanoyl, butanoyl, and mono-~
chloroacetyl, or aliphatic or aromatic sulfonyl group
such as methanesulfonyl, butanesulfonyl, benzenesulfonyl,
toluenesulfonyl, and 3-hydroxypropanesulfoﬁyl. R22 re-
presents a halogen atom such as chlorine atom, bromine .
atom, and fluorine atom, or alkoxy group such as methoxy,
butoxy, benzyloxy, and 2-methoxyethoxy. R23 represents
an alkyl group such as methyl, butyl, t-butyl, t-octyl,
dodecyl, 2,4-di-tert-pentylphenoxymethyl, and hexadecyl,
aryl group such as phenyl, and 2,4-dichlorophenyl, halogen
atom such as chlorine atom, fluorine atom, and bromine

atom, alkoxy group such as methoxy, dodecyloxy, benzyloxy,
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and hexadecyloxy, aryloxy group such as phenoxy, and
4-dodecylphenoxy, acylamino group such as acetylamino,
tetradecaneamide, a-(2,4-di-tert-pentylphenoxy)butylamide,
a-{4-hydroxy-3—-tert-butylphenoxy)tetradecaneamide, and
a-[4~(4-hydroxyphenylsulfonyl)phenoxyl dodecaneamide, imide
group such as N-succinimide, N-maleinimide, 1-N-benzyl-
5,5-dimethyl-hydantoin-3-il, and 3-hexadecenyl-1- i
succinimide, sulfonamide group such as methanesulfonamide,
benzenesulfonamide, tetradecanesulfonamide, 4-dodecyloxy-
benzenesulfonamide, and 2-octyloxy-5-~tert-octylbenzene-
sulfonamide,'alkoxycarbonyl group such as ethoxycarbonyl,
dodecyloxycarbonyl, and hexadecyloxycarbonyl, carbamoyl
group such as N-phenylcarbamoyl, N-ethylcarbamoyl, N-
dodecylcarbamoyl,.N-(Z;dodecyloxyethyl)carbamoyl, and
N—[3—(2,4—di-tert—penty1phenoxy)propyl]carbamoyl, sulfa-
moyl group such as N,N-diethylsulfamoyl, N-ethyl-N-
(2-dodecyloxyethyl)sulfamoyl, and N-[3-(2,4-di-tert-
pentylphenoxy)propylzsulfamoyl, alkylthio group such as
ethylthio, dodecylthio, octadecyl, and 3-(2,2-di-tert-
phenoxy)propylthio, or sulfonyl group such as methane-
sulfonyl, tetradeéanesulfonyl, i-octadecanesulfonyl, and
benzenesulfonyl. |

Referring in detail to R27, R27 represents an
alkyl group preferably contaihing 1 to 22 carbon atoms

such as methyl, ethyl, n-hexyl, n-dodecyl, t-butyl,
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1,1,3,3-tetramethylbutyl, and 2-(2,4-di~tert-amylphenoxy)
ethyl, alkoxy group preferably  containing 1 to 22 carbon
atoms such as methoxy, ethoxy, n-butoxy, n-octyloxy,
2-ethylhexyloxy, n-dodecyloxy, n-hexadecyloxy, 2-ethoxy-
ethoxy, 2-dodecyloxyethoxy, 2-methanesulfonylethoxy,
2-methanesulfonamide,3- (N-2-hydroxyethylsulfamoyl)proppoxy,
and 2- (N-2-methoxyethylcarbonyl)ethoxy, or aryloxy group
preferably containing 6 to.32 carbon atoms such as phenoxy,
4-chlorophenoxy, Z:A-dichlofopﬁenoxy,'4fmethoxyphenoxy,
4-dodecyloxyphenoxy, and 3,4-methylenedioxyphenoxy.
Referring in detail to- R29, R29 fepresents a
hydrogen atom, halogen atom such as fluorine atom,
chlorine atom, and bromine atom, hydroxy gfbup, alkyl
group, alkoxy gr;up, of aryl group. Such alkyl and
alkoxy groups each preferably contain 1 to 22 carbon
atoms as deﬁined in R27. Such an aryl groyp reg;esénts
an aryl group preferably containing 6 to 32 carbon atoms
sgch.as phehyl,-2,4~dichlor§phenyl; 4-methoxyphenyl,
4—dodecyloxyphenyl; 2;4—di—tertjamylphenoxy, 4—tgrt—
Ectylphenyl, and 4—(Z—éthylhexaneamide)phenyl.

| Referring in detail to Rogs R28 represents a
substifuted or unsubstituted amino group such as N-
alkylamino group, N,N-dialkylamino group, N-anilino
group, N-alkyl-N-arylamino group, and heterocyclic amino

group (e.g., N-butylamino, N,N-diethylamino, N-[2-(2,4-
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di-tert-amylphenoxy)ethyllamino, N,N-dibutylamino, N-
piperidino, N,N-bis-(2-dodecyloxyethyl)amino, N-cyclo-
hexylamino, N,N-di-hexylamino, N-phenylamino, 2,4-di-
tert-amylphenylamino, N-(2-chloro-5-tetradecaneamide-
phenyl)amino, N-methyl-N-phenylamino, and N-(2-pyridyl)
amino, acylamino group such as acetamide, benzamide,
tetradecaneamide, (2,4-di-tert-amylphenoxy)acetamide,
2-chloro-benzamide, 3-pentadecylbenzamide, 2-(2-methane-
sulfonamidephenoxy)dodecaneamide, and 2-(2-chloro-
phenoxy) tetradecaneamide, ureide group such as methylureide,
phenylureide, and 4-cyanophenylureide, alkoxycarbonylamino
group such as methoxycarbonylamino, dodecyloxycarbonylamino,
and 2-ethylhexyloxycarbonylamino, imide group such as N-
succinimide, N—phthaliﬁide, N-hydantoinyl, 5,5-dimethyl-
2,4~-dioxooxazole-3-il, and N-(3-octadecenyl)succimide,
sulfonamide group such as methanesulfonamide, octane-
sulfonamide, benzenesulfonamide, 4-chlorobénzene—
sulfonamide, 4-dodecylbenznesulfonamide, N-methyl-N-
benzenesulfonamide, 4-dodecyloxybenzenesulfonamide, and °
hexadecanesulfonamide, sulfamoylamino group such as N-
octylsulfamoylamino, N,N-dipropylsulfamoylamino, N-
ethyl-N-phenylsulfamoylamino, and N-(4-butyloxy)sulfamoyl-
amino, alkoxycarbonyl group such as methoxycarbonyl,
butoxycarbonyl, dodecyloxycarbonyl, aﬁd benzyloxycarbonyl,

carbamoyl group such as N-octylcarbamoyl, N,N-dibutyl-
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carbamoyl, N-phenylcarbamoyl, and N-[3-(2,4-di-tert-
amylphenoxy)propyl]carbamoyl, acyl group such as acetyl,
benzoyl, hexanoyl, 2-~ethylhexanoyl, and 2-chlorobenzoyl,
cyano group, or alkylthio group such as dodecylthio, 2-
ethylhexylthio, benzylthio, 2—oxocyclohexylthio, 2~
(ethyltetradecanoate) thio, 2~(dodecylhexanoate)thio,
3-phenoxypropylthio, and 2-dodecanesulfonylethylthio.

- Particularly preferred amongAcompounds re-
presented by the general formula (Cp-II) is a compound
wherein R21 represents a hydrogen atom, R22 represents
a halogen atom, R27 represents a Cl-22 alkoxy group, my
and m, each represent an integer-of 1, and m37represents 0.

Substituents for the general formula (Cp-III)
will be described in detail hereinafter.

R represents a hydrogen atom, halogen atom,

24
alkyl group, aryl group, heterocyclic group, ¢yano group,
alkoxy group, aryloxy group, heterocyclic.éxy group,
acyloxy group, carbamoyloxy group, silyloxy group,
sulfonyloxy group, acylamino group, anilino group,

ureide group, imide group, sulfamoylamino groub, carbamoyl-~
amino group, alkyltﬁio group; arylthio group, heterocyclic
thio group, alkoxycarbonylamino group, aryloxycarbonyl-
amino group, sulfonamide group, carbamoyl group, acyl

group, sulfamoyl group, sulfonyl group, sulfinyl group,

alkoxycarbonyl group, or aryloxycarbonyl group. Referr-
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ing further to these substituents, R24 represents a
hydrogen atom, halogen atom such as chlorine atom, and
bromine atom, alkyl group such as methyl, propyl, iso-
propyl, t-butyl, trifluoromethyl, tridecyl, 3-(2,4-
di-amylphenoxy)propyl, allyl, 2-dodecyloxyethyl, 3-
phenoxypropyl, 2-hexylsulfonyl-ethyl, 3-(2-butoxy-5-
t-hexylphenylsulfonyl)propyl, cyclopentel, and benzyl,
aryl group such as phenyl, 4-t-butylphenyl, 2,4-di-t-
amylphenyl, and 4-tetradecaneamidephenyl, heterocyclic
group such as 2-furyl, 2-chenyl, 2-pyrimidinyl, and 2-
benzothiazolyl, cyano group, alkoxy group such as methoxy,
ethoxy, 2-methoxyethoxy, 2-dodecyloxyethoxy, 2-phenoxy-
ethoxy, and 2—methénesu1fonylehtoxy, aryloxy group such
as phenoxy, 2—methylphénoxy, 2-methoxyphenoxy, and 4-

t-butylphenoxy, heterocyclic oxy group such as 2-

benzimidazolyloxy, acyloxy group such as acetoxy, and

hexadecanoiloxy, carbamoyloxy group such aé N-phenyl-
carbamoyloxy, and N—ethylcarbamoyldxy, silyloxy group
such as trimethylsilyloxy, sulfonyloxy group such as
dodecylsulfonyloxy, acylamino group such as acetamide,
benzamide,'tetradecaneamide, a-(2,4-di-t~amylphenoxy)
butylamide, y=-(3-t-butyl-4-hydroxyphenoxy)butylamide,
and o-[4-(4-hydroxyphenylsulfonyl)phenoxylldecaneamide,
anilino group such as phenylamino, 2~chloroanilino, 2-

chloro-5-tetradecaneamideanilino, 2-chloro-5-dodecyloxy-
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carbonylanilino, N-acetylanilino, and 2-chloro-5-[o~(3-
t-butyl-4-hydroxyphenoxy)dodecaneamide] anilino, ureide
group such as phenylureide, methylureide, and N,N-di-

butylureide, imide group such as. N-succinimide, 3-

&)

benzylhydantoinyl, and 4-(2-ethylhexanoilamino)phthalimide,

n

sulfamoylamino group such as N,N-dipropylsulfamoylamino,

./l

v

and N-methyl-N-decylsulfamoyl, alkylthio group such as
methyléhio, octylthio, tetradecylthio, 2-phenoxyethyl-
thio, 3-phenoxypropylthio, and 3-(4-t-butylphenoxy)
propylthio, arylthio gréup such as phenylthio, 2-butoxy-
5-t-octylphenylthio, 2-butoxy-5-t-octylphenylthio, 3-
pentadecylphenylthio, 2-carboxyphenylthio, .and 4-tetra-
decaneamidephenylthio, heterocyclic thi6 group such as
2-benzothiazolylthio, élkoxycarbonylamino group such as
methoxycarbonylamino, and tetradecyloxycarbonylamino,

. aryloxycarbonylamino group such as phenoxycarbonylamino,
- and 2,4—di-tert-butylphenoxycarbonylamino,'sulfonamide
group such as methanesulfonamide, hexadecanesulfon—
amide, benznesulfonamide, p-toluenesulfonamide, octa-
decanesulfonamide, and Z—methyloxy-S-t—butylbeniene- 1
sulfonamide, carbamoyl group such as N-eﬁhylcarbamoyl,
N,N-dibutylparbamoyl, Ne(z-dodecyloxyethyl)carbamoyl, and
N-[3-(2,4~-di~tert-amylphenoxy)propyl]carbamoyl, acyl

group such as acetyl, (2,4-di-tert-amylphenoxy)acetyl,

and benzoyl, sulfamoyl group such as N-ethylsulfamoyl,
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N,N-dipropylsulfamoyl, N-(2-dodecyloxyethyl)sulfamoyl,
N-ethyl-N-dodecylsulfamoyl, and N,N-diethylsulfamoyl,
sulfonyl group such as methanesulfonyl, octanesulfonyl,
bénzenesulfonyl, toluenesulfonyl, and 2-butoxy-5-tert-~
octylphenylsulfonyl, sulfinyl group such as octane-
sulfinyl, dodecylsulfinyl, and phenylsulfinyl, alkoxy-
carbonyl group such as methoxycarbonyl, butyloxycarbonyl,
dodecylcarbonyl,‘and octanedecylcargonyl, or aryloxy-
carbonyl group such as phenyloxycarbonyl, and 3-penta-
decyloxycarbonyl.

In the general formula (Cp-III), Z,, represents
a hydrogen atom, or grdup capable of being released upon
a reaction with an oxidation product of an aromatic
primary amine color deQeloéing agent. Referring further
to the releasable group represented by 221’ examples of
the releasable group include halogen atom such as fluorine
atom, chlorine atom, and bromine atom, alkéxy group such
as dodecyloxy, dodecyloxycarbonylmethoxy; methoxycarbamoyl-
methoxy, carboxypropyloxy, and methanesulfonyloxy, aryloky
group such as 4-methylphenoxy, 4-tert-butylphenoxy, 4-
methoxyphenoxy, 4-methanesulfonylphenoxy, and 4-(4-
benzyloxyphenylsulfonyl)phenoxy, acyloxy group such as
acetoxy, tetradecanoyloxy, and benzoyloxy, sulfonyloxy
group such as methanesulfonyloxy, and toluenesulfonyloxy,

amide group such as dichloroacetylamino, methanesulfonyl-
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amino, and triphonylphosphonamide, alkoxycarbonyloxy
group such as ethoxycarbonyloxy, and benzyloxycarbonyloxy,
aryloxycarbonyl group such as phenoxycarbonyloxy,
aliphatic or aromatic thio group such as phenylthio,
dodecylthio, benzylthio, 2-butoxy-5-tert-octylphenylthio,
2,5-di-octyloxyphenylthio, 2-(2-ethoxy)-5-tert-octyl-
phenylthio, and tetrazolylthio, imide group such as
succinimide, hydantoinyl, 2,4~dioxooxazolidine-3-il, and
3—benzyl—4—ethoxyh§dantoin-1-il, N-heterocyclic ring
such as 1;pyrazolyl, 1-benzotriazolyl, and 5-chloro-
1,2,4-triazole-1-il, and aromatic azo group such as
phenylazo. These releasable groups may contain photo-
graphically useful groups.

In the generél formula (Cp~III), R,y OF Z,1
may form a dimer or higher polymer.

Particularly preferred among compounds re-
presented by the general formula (Cp-III) is a compound

represented by the general formula (Cp-IV) or (Cp-V):

General formula (Cp-1IV)

Rz4 " Zas
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General formula (Cp-V)

‘Raa Zzs
N\ )
-?U NH
NE==4\
Rgs

wherein R24 and 221 have the same meaning as defined in
the generél formula (Cp-III); and R,s has the same mean-
ing as Royr with the proviso that Roa and R,s may be the
same or different.

Particularly preferred among these compounds
are those represented by the general formula (Cp-V).

As typical yellow couplers used in the present
invention, oil protectéd acylacetamide type couplers are
exemplified. Specific examples thereof are described in
U.S. Patents 2,407,210, 2,875,057, 3,265,506, etc. In
the present invention, 2—equivaleht yellow bouplers are
preferably employed and typical examples thereof include
yellow couplers of the oxygen atom releasing type as
described in U.S. Patents 3,408,194, 3,447,928,
3,933,501, 4,022,620, etc., and yellow couplers of
nitrogen atom releasiﬁg type as described in Japanese

Patent Publication No. 10739/83, U.S. Patents 4,401,752

and 4,326,024, Research Disclosure, No. 18053 (April,

1979%), British Patent 1,425,020, West German Patent
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Application (OLS) Nos. 2,219,917, 2,261,361, 2,329,587,

2,433,812, etc. a-Pivaloylacetanilide type couplers are
characterized by excellent fastness, particulariy light

fastness of dyes formed therefrom, énd a-benzoylacet-

anilide type couplers are characterized by providing

iy

high color density. -
More preferable yellow coupler vhich may be used in the

present invention is a yellow coupler (Cp-IV) as set forth below.

General formuia (Cp-1Vv) -
s

CH, — C—COCH—R; {

3 |

CHy 23

wherein R;, represents substituted or unsubstituted

N-phenyl carbamoyl group; and le represents a group
which may be released when the coupler reacts with an

oxidation products of an aromatic primary amine color

-

\

*deﬁeloping agent. ‘ ' o

In general forﬁﬁla (Cp-VI), substituents of
a phgnyl group in N-phenylcarbamoyl group rgpfesented'
by Ryq include an aliphatic group (such as methyl,
allyl, cyclopentyl), a heterocycryl group isuch as 2-
pyridyl, 2-imidazaryl, 2—-fryl, 6-quinoryl), an aliphatic
oxy group (such as methoxy, 2-methoxyethoxy, 2-pro-
penyloxy), an aromatic oxy group'(such as 2,4-di-tert~-

amylphenoxy, 4-cyanophenoxy, 2-chlorophenoxy), an acyl

€t o a0+ o - o .
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group (such as an acetyl, benzoyl), an ester group (such
as a butyoxycarbonyl, a hexadecyloxycarbonyl, phenoxy-
carbonyl, dodecyloxy, carbonylmethoxycarbonyl, acetoxy,
benzoyloxy, tetradecyloxysulfonyl, hexadecanesulfonyl,
etc.), an amido group (such as acetylamino, dodecane-
sulfoneamido, a-(2,4-di-tert-pentylphenoxy)butanamido,

Y-(2,4-di-tert-pentylphenoxy)butanamido, N-tetradexyl-

carbamoyl, N,N-dihexylcarbamoyl, N-butansulfamoyl, N-

methyl-N-tetradecansulfamoyl), an imido group (such as
succinimido, N-hidantonyl, 3-hexadecenylsuccinimido),
an ureido group (such as phenylufeido, N,N~-dimethylureido,
N-(3-(2,4-di—tert—penty1phénoxy)propyl)ureido); an
aliphatic or aromatic sulfonyl group (such as methane-
sulfonyl, phenylsulfonfl, dodecanesulfonyl, 2-butoxy-5-
tert-octylbenzenesulfonyl), an aliphatic or aromatic thio
group (such as phenylthio, ethylthio, hexadecylthio,
4—(2,4-di—tert—phenoxyacetoamido)benzylthié), a hydroxy
group, a sulfonic acid group, a halogen atom (such as
fluorine; chlorine, bromine) and the like. When two or -
more of substituent group are present, these may be the
same or different.

In general formula (Cp-VI), le represgnts a
coupling rease group which includes a halogen atom (such
as fluorine, chlorine, bromine), an alkoxy group (such

as dodesyloxy, dodesyloxycarbonylmethoxy, methoxycarba-
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moylmethoxy, carboxypropyloxy, methanesulfonyloxy), an
aryloxy group (such as 4-methylphenoxy, 4-tert-butyl-
phenoxy, 4-methanesulfonylphenoxy, 4-(4-benzyloxyphenyl-
sulfonyl)phenoxy, 4-methoxycarbonylphenoxy), an acyloxy
group (such as acetoxy, tetradecanoyloxy, benéoyloxy),
sulfonyloxy group (such as methanesulfonyloxy, toluene-
sulfonyloxy), an amido group (such as dichloroacetyl-
amino, methanesulfonylamino), an alkoxycarbonylgxy group
(such as ethoxycarbonyloxy, benzyloxycarbonyloxy), an
aryloxy carbonyloxy group (such as phenoxycarbonyloxy) ,
an aliphatic or aromatic thio group (such as phenylthio,
dodesylthio, benzylthio, 2-butoxy-5-tert-octylphenyl-
thio, 2-(2-ethoxyethoxy)-5-tert-octylphenylthio, tetra-
zalylthio), an imidp gfoup (such as succinimido,
hydantonyl, 2,4-dioxazolidyne-3-yl, 3-benzyl-4-ethoxy-
hydantoin-1-yl, 3-benzylhydantoin-l-yl, l-benzyl-2-
pheny1-3,5—dioxo—l,2,4—triazolidine-4-y1, é-benzyl—4-
ethoxyhydantoin~l-yl), an heterocyclic ring (such as 1-
pyrazolyl, l-benzotriazolyl, S5-chloro-1,2,4-triazole-1- -
yl), an aromatic azo group (such as phenylazo) and the
like.

These releasable groups in the compound may
contain a photographically useful group.

In general formula (Cp-VI), R11 and le may

form divalent or more higher valent groups.
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The amount of the coupler used in the present
invention is gengrally from 0.01 to 2 mols, preferably
from 0.1 to 1.0 mol per mol of silver halide present in
the silver halide emulsion layer.

Preferred specific examples of cyan couplers
which can be used in the present invention are set forth
below, but the present invention should not be construed

as being limited thereto.

(C-1)

OH (|3sz
) NHCOCHO (t)CsHia.

CHs - (t)CsHa

(c-2)
OH “lesz :
o NHCOCHO (tcsH;,

CaHs~ T, (t)CsHyy
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(C-3)
OH (l34H9
ce NHCOCHO (icgH,y,
C2Hs (t)CsHis
Ce
(C-4)
OoH
NHCO~—-C (CH3)3
CisHay
Ce
(Cc-5)
OH (:':4H9 . .
ct NHCOCHO C4Ho(t)
CaHs (t)C4Hg
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(C-6)
. OH (i"lezs
P NHCOCHO OH
CHa (t)CsHa
F
(c-7)
OH ' (1)
c2 NHCO (CH3)30 CeHis
C,Hs (t)YCeHiz
o7
(C-8) )
o el |
e NHCOCHO t)CsHyy
CsH
CH3 CONHCH (B)CsHu
Ce . .
(c-9)
OH ?ZHS
CH3;CONH NHCOCHO (t)ICsHyy
C2Hs - . ('L)C sHii
Ce

- 50 -~



(c-10)
H OH '
Ty o
|
i )
(t)CsHia
(c-11)
ce ~NHCOCjisHz;
' c
(C-12)

NHCOC 3 ¥
Cg2Hs
(t)CsHiz ‘QOCHCONH | |

(t)CsHig
(C-13) -
| : : OH
NHCO
C4HoSO 2N‘©‘OCHCONH | |
&/
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(C-14)

J
C1tas | mco-@
(03H7)2NsozNhQOCPCO“H

(C-17)
oH

nco-d N
. CgHis O Q
(t')CSHll‘C}'OCHCON‘H NHSO0,C:Hg
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(C~18)
F
- NHQ
(t)CsHu OCHCONH
(’C)C sHii
(c-19).

. OH |
3 NHCO CO0OCsH
C‘12H25 Q 2Hs
PK}4<::3>—OCHccmﬁi
. Ce

(c-20)
R c')H
: NHCO
C4H@O—<t::>—OCHCONH _ NHSO,CHs
: - ) :
(c-21)

OH
CsHy . _NHCO
$5H13 .
(t)Can OCHECONH Cé
) B )
Ce
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(C-22)

Qm QMOQ

N.HbOz

(1)C17H35CONH

(C-23)

NHCOCHO t)CsHiy

(t)CsHyy

arprd

(C-24)
CH3z OH.

IUM“’
NHSO02C16Has
(c-25)

CH;
CH3z OH

—a

CqHs

.l
O NHCCCHO (t)CsHisz

N
H ¢
(t)CsHia
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(C-26)
CHj3
CH3 OH
' NHCO '
O (t)C51’111
O . \ ) .
1;1 z NHCOCHOt)Can
Y
CH3 CZHS
(C-27)
CH, OH -
CH, NHCO
N NHSO0,C16H
H ] 2C16H33
Cg .
(C-28)
CHs OH L .
CH; ! NHCO CoHs
[..
O NN NHCOCHO: t)CsHy;
H / |
(t)CsHiy
(C-29).
. OH Ci2Hzs
N NHCOCHO— CN
o<
N | DA
H -
c2
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(C-30)
OH '
10451
3\N NHCO@ :
oA -
: H NHSO2C16Hss
s c
(c-31)
) . OH
(t)CsHir OCHCONH"" .
e
(t)CsHna -
(C-32).
Cﬂha memH<C:>Hz
(t)C3H17 OCHCO\IH
(t)C8H17
(C-33)
OH :
' NHCONH: .
. |
. ©CsH < - OCHCONH ' '

- (t)CsHiy . O-Q—(t)c gHi7t
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In the following, the ratio of x and y or x, y

and z is by weight.

(C=-34)
. CH3 .
I -
4CH,C ¢CH,CH 5—+CHzCH—-
OH COOCH3 : (;,‘H3
CONH O | CONHC—CH,—C—CHgz
; I
| ~CHj | CH; O
' Cce
xX:y:2 = 50:20:30
(C-35)
{CH,CH-}- s {CHCH-y5—

‘ OH COOCH;
CONH (CH) 3 CONH s
o CoHs
. A A

x:y = 55:45
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(C-36)
CHj;
I .
-{-C‘HzC—L : ’CH2CH)-—
CONH COOC (Hg(n)
NHCOC3F7 '
X:y = 60:40
(C-37) )
* CONH (CHz) , CONH ‘p p  COOC.Hs(n)
'QNHCO QF
OH F R
X:y = 50:50
(C-38)
. CI:Hs t ?I'IS CH3
|
+CH2C )x - %CHZCI:"%Y—_('CHZC'%Z—‘
OH
CONH (CH,) 5 CONH . ) COOCHs COOH
CHjz
Ce

X:y:z = 55:40:5
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(c-39)
-+CH,CH —)1 - : ———{CH, CH—%;—
- CONH o CQOCHzCHzOCH3
OCHCONH i
|
C2Hs NHCOC3F7
) " OH. x:y = 60:40
(C-_'40) - -
. -GCHZC‘:H—}X —{—CHZCH-)?
CONH o ~ COOC4Hs(m)
OH :
N T - x:y = 50:50
(c-41)
+CH,CH) —¢CH,CH}5—
CONH (CH3), CONEH COOCH,CH3z-
g hﬁCOI\H@-CN
' OH
x:y = 45355
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(C-42)
£CH,CH - ‘ £CH,CH -
¢ COOC ¢ Ha (n)
) n
CONH: 41lg
NHCOQ_
OH
ce .
.. X:y = 50:50
(C-43)
o4 ' C,H, -
NHCOCHO CgH, 4 (t)
. & H,. (v)
(£)C,Hg . 5791
ce
(c-44)
. ' OH
cs NHCO(CH2)30<§::>rc5H11(t)
. : e
C,H,

OCHZCH 2CH 2COOH
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(C-45)
of ce C&
NHCO CL
?2H5
cy C%
(t) C5H1 1~<§~OCHCONH
-c5H11(t)
(C-46)
OH
o _ NHCO
‘j/ ?8H17 -
. obucons ‘ HNSO,CH,CH,0CH
ce
c6H13(t}
(c-47)
OH
cs. NHCOC, ;H3g ()
CoHg
o] )
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(C-48)

OH ?4H9

Ce NHCOCHO C,H, (t)

- H, (t)
Cqi5Hgy 4Hg

1034

(C-49)

" oH TGH13
CaN NHCOCHO@CSH1 1 (£)
cL
CL : 7

(C-50) ] S

OH ) (043 |
B o4 ) NHCOCHZOQCSH“ (£)
. C-H..,(t)
CoHg 511
ce
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(C-51)
CaHs
NHCO HOﬂg:::>-C5H11(t)
" C‘\ CN
c”l
(c-52)
OH " CyHg
c NHCOCHO
C,H
CHZ 15731
cL’
(C"53) -~ .
OH
NECO
G613 '

o

(t)c5H11<<:::?—o— HCONH”
F
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Specific examples of oil-soluble magenta and
vellow couplers which can be used in the present inven-
tion are set forth below, but the present invention

should not be construed as being limited thereto.
(M-1)

-
i NH
C13H27CONH IJ\NLO
2
Ce
(M-2)
OCsHy .
Qmﬁ g,
C13H27CNH sHi7(t)
O
4
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\N NI_I OC8H17

=\ CHCH,NHSO, OCgHj7
|
CHs NHSO,

CgHjz(t)

(M-4) -~
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(M-5)

C1oHzy
HO <<:j>- ﬂ<:j>{EH—Cm%L<ij?4Z
, NH
_ T
Ii;;*o

Ce

(M~6)

C1oHay

HO O Q OCHCONH‘@— CHZ CH 2 CH 2
e

&}

(M-7)
ONOV\OCHs
Q“T;i 0
Cy3H27CONH CgHi7(t)
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(M-81

fompocn—o {

| M
CONHT-;N\;
N\N 0
~

0y

Cce

50

e

O(.;SHl'l
CHCH, NS0, (- )
-5 150

CHgs CgHiz(t)
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(M-10)
CH; O—QCHs
B S
N .
N7 O NHE OCgHi7
\CH—CH,NHSO3
‘ .
CHs | OCgHi7
(M-11) '
OCyoHa1 . C2H5
N\ _ 80,NHCH,, _tu
OCgHi7 Q 2 7:&
SO,NH NH
CgHy7(t)
M-12)

/. \ SO2NH

q——

gHi7(t) v
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(M-13),
CHs
4CH~CHz 355 — CHo—C =55
‘ .
COOCH,CH20CH3 ONH
(M-14)

CH3z —NHCNH ;
I
“N” "NH

e={__CHs

C
7/ NCH,CH,NHSO
s 2CH,aNHSO 2
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(M-15)
ct oc4ng.
NH S
L N| - C8H17(t)
N0,
c2 CL
ce
(M~-16)
Cc2 ocnzca20c1&12c1412002H5
CSH“(t) NH S
Al
(t)CcH, 4 OCH,CONH"™ . N o C8H17(t)

Ce 163

164
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(M—-17)
L 0-(cH,)) , SO, NH-(CH,) ,0CH,

NH
Tiﬁs \\‘“:ﬁf<<::?
: C.H,,(t)
(1:)c5H11 ocac‘:lm NLN ~0 8717
0 cL C%
csﬁn(t)

{(M-18)
cl OCH,CH,OCH,
CHg
(£)CcH, 4 OCHCONH Cgly (E)
CgHy 7 (E) cs ce

ce
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(M-19)

8717

cL NH S

C16H330 l OC, H

Ca 163

(M-20)

Cce
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(M-21)
[} CH3
NH s OC 4 oHos
Ci2t2 5—0-(‘:‘ Nl\nj%o
o |
Cce Ce
co
(M-22)
0
cy O+4CH ;}5C-NHACH5}50CH;
C 48,7 CONE CgHq(E)
ce Cq
cL
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(M=23)
ce ' 0 :
€225
HO 0-CHCONH N g 9(t)
C(CH,) 4 CL CA
cL
(M-24)
: :NH
(n)C_H
6713>cp-cH soz(cnz)
(n)C.H.,
817
(M-25)

(CH;) 5C \
/L__‘l
CyH550 .@-so CH,CH cn

3
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(M-26)

C

(M-27)

H.O Ce

25
|
N\qq:[:
|
N—-——l\

OCH 4

I;l

7\
/@o

CH,,CH,NHSO {<::j> ocC

H

0276319

gH17
\
NHSO,, 7/ \
CgHqq ()
17‘t’
QCgH 4
cnzcaznnso2
CgHyq (£)
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(M-28)
CHy NI\NI 1(t)
N
CHCH ,NHSO,
CgH 17
(M-29)
o
H.C |
3 ::N~A-NH ce
.H.C r‘j -
3,!, N| ‘
NN NS NH
| 1021

i Dok D

(M—-30)
C.H.O cL

2Hs : '
N“ l l
| SN TNH H,CH,NHSO,CH,

tl___l e 2
CIZHC’HZ'NHSO2

F
Cg 17(t)
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(M-31)
H3C C4 -
é\, I[:
N NNH
l OCBH‘l 7
CH,CH,NHSO,,
CgHq(t)
(M-32)
ocH,
N\N
(CH ) ,NHSO,, QLCsH17
NHSOZQ
: CgHqq(E)
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(M-33)
N
VA
e N\)\
] ct
N
N~ \NH |
I Q(CH,) ,NH (CH,) ,0CH,
CHCH,NESO, / \ cs
| — \
CH, | CONH
NHCOC, JH.,
(M-34)
H,C Cy
A |
N
|___| ocxn, Lst17
‘N . '
| ?-CHzNHSOZ
CH
3 CgHqq (%)
(M-35)
HyG_ cs
)
NH _
1 _ : Q- (CH,) ,0C H
N
CHCHZNHSO2 OC8H1 7
cH
3 | HSO,
Cgllyq (t)
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(M-36)
0 Cg
)
I
N NH
| Lst17
N

CI:HCHZNHsoz@

CH Y

3 . CgHyq(E)
(M~37)
- N\ . . ’ -
NH -
) l . C4Hg .
N I
(CIEZ?ZNHlCl-CHO CH,, (t)
© CgHyq (B)
(M-38)
10 21
HO@'SO @-ocncm@ (CH,) 5 ce
N\zi; NH
N——

© - 88 -
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(M-39)
H.C
3" Ncq ce
5.7 N
> | 1
N~ \NH
| CoHg
N l
NHﬁ—CHO CgHy 4 (£)
o
CgHyq (E)
(M-40)
CHy cL

N\N::tlgn

(M-41)
H.C
3 ::cn ce
H,C
I
~ NH
OC4Hg |
/N
sog(cnz)3 _
c8317(t)
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e o 33
v
.
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(M-42)

[ ‘ i
N H
N CL L

! ! ‘10 21 .
H.C (CH,) ,NHCOCHO 50, 7/ \\-ox o !

3 . 2°2 _ !

(M-43)

OC4H9

5(321\&1-<3v(c1&2)3 - N<j\
o e |

CgHy (E)

(M—-44)

NLN! -

‘ . 3
N“—_—l\ . .
CH-CH NHCO

éH - —-(C"CH —)-g-b———'(‘CH ClH')—S—a

CH3 COOC4H9
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(¥-1)
CHs ¢
J | A
CH3 —C—COCHCONH CsH;i(t)
| .
CHs MHCOCHO /i N\ CsHi (1)
.,N'\ ' CoHs -
- 0=C ?=O
CH3J[—0
CHj
(¥-2)
CHj e
|
CH;-C—
CHsz :
& M'I?.O%‘HO CsHia(t)
0=C" “C=0 CoHs
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(¥-3)

CH3z

|

CHs —C——CO\":HCON[-I
l .
CHs O

J

502

OH

(¢-4)

C

T T 0276319

CsHu(t)

- NHCO (CHz)30 ()Gt

CHs e - -

|.
CH3—C—COCHCONH;

] |

CHz O

S02

CsHj;(t)

NHCO(CH2)3-0 CsHji(t)
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(¥-5)
CHj Ce
-

CH3—_(|3—COCHCONH

CH
-8 NHCO+CH3,0
oN

0 .
N ¢
§<—N .. CsHyy
¥

(¥-6)

?Hg . I_QHSOZCIGHss
CHgz -c':— COCHCONH
) CHs

. ct
. \\/N o

PhCH, /| ‘z OC2Hs .
- H
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(¥y-7)
NHCOCHO CsHji(t)
&u
CHgO COCHCO\HQ 25 CsHn(®)
Oﬁ(N\/O
8o
PhCHz H
(¥-8)
CHs ce .
| -_
CH3—C—COCHCONH CsHj1(h)
tuy ] | '
3 0 NHCO (CH2)30 CsHys ()

OH
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(¥-9)

cL

\
(CHB)BC—COTHCONH4<::3>

O N0 Eooc12H25(n)
K

. _N——ca-oc,Hy
. CH,

(Y-10)
o)
(CH,) ;C~COCHCONH

o
NHCO(CHZ)BO

COOH

(¥-11)

C

(CH C-COCHCONH

)
3’3 C4H9

ri’&\Tﬁo . CoocHCoOC, ,H
N

o D
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(¥-12)
(o} ]
(c33)3c—co?ﬁcomﬁ
0
CH
COOCH:: 3
CH,
(y-13)
ce

(CH.) ,C-COCHCONH
3737

o)
sO

OH

-~

NHSOZ— 12H25

COOC12H25
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(Y-14)
ce

(CH3) c- COCHCONH C2H5

§T/'\T9 HCOlHO{§::>fC5H11(t)

_N—<H
cuy’ O\ Cofyq (&)
OCgHy3

(Y-15)
(03

(CH

3)3C-CO?HCONH 7 : C5H11(t)

0] B
NHCO(CH2)30

cL :
CgHqq ()

SO

CL
OH

(¥y-16)
(o] AN

(CH3)3C—COCHCONH—£t::>>
I .
\
N(T:D COOC16H33
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(¥-17)
cL
(CH ) ;C~COCHCONH NHCOC (CH,) 4
O T -
o} CHZCﬂz o) C5H11(t)
CN
CHqyq (V)
0OCH,
(¥-18)
ce
(CH ;) ;C-COCHCONHE CeHqq (£) -
0 NHCO (CH,) ,0 CeH, , (t)
NHCOCH,
COOH
(¥Y-19)
: ce
(CH.) .C-COCHCONH
3’3 ‘
Oy N0

N""""‘CH--OC1 6H33

O
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(¥-20)

Ce
(CH3)3C-COCHCONH C.H 1(t)

\
NHCO(CH.).O

P e
l fEL . 2°3 CsH 11

Ce

In the following, the water-immiscible coupler
solvents having a high boiling point which can be
employed in the present invention are described in detail.

Of the water-immiscible coupler solvents used
in the present inventién, any compound which has a
melting point of not more tﬁan 100°C and a
boiling point of not less than 140°C, and is water-
immiscible and a good solvent for the coupl;r can be
employed as the coupler solvent having a high boiling
point according to the present invention. The melting
point of the coupler solvent having a high boiling point
is preferably not more than 80°C. The boiling point of
the coupler, solvent having a high boiling point is prefer-
ably not less than 160%C_and more preferably not less
than 170°C.
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When the melting point of the coupler solvent
exceeds about 100°C, crystallization of couplers is apt
to occur and color forming ability tends to become pooOX.

Further, when the boiling point of the coupler

)

solvent is lower than about 140°C, such a coupler solvent r
is hard to be maintained in the photographic emulsion .
layer as droplete together with the coupler and the
polymer according to the present invention because it
easily evaporates during coating and drying the photo-
graphic emulsion. As a result, it is difficult to
achieve the effect of the-present invention.
Moreover,‘when using a coupler solvent which
is miscible with water, the coﬁplers,'etc., are apt to
move to other photograohic 1eyers'or diffuse into the
processing solution during coating of the photographic
emulsion layer O photographlc processing of the photo-
graphic light—sen51t1ve material obtained by coating and
drying. These phenomena cause the formation of color
mixing and fog and cause a decrease in maximum colox
density. . s
‘ In the present invention, the amount of the 3
coupler solvent having a high boiling point'can be varied
in a wide range depending ont the kinds and amougts‘of
coupler and the polymexr to be employed. However, the

ratio of coupler solvent_hav1ng a high boiling point/
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1]

couplér by weigh; is preferably from 0.05 to 20, and
more preferably from 0.1 to 10. Also, the ratio of
coupler solvent having a high boiling éoint/polymer by
weight is preferably from 0.02 to 40, and more preferably
from 0.50 to 20. Further, a coupler solvent having a
high boiling poin£ can be employed individually or in a
combination of two or more thereof.

Of the compounds'represented by the general
formulae (III) to (VIII), those represented by the
general formulae (III), (IV) and (VIII) are preferred.

(III) and (IV), a compound of formula (IX) is most

- preferred.

General formula (IX)
Coow
(cay -~ 7

2'n~ coow,,

wherein n is an integer of from 3 to 15; anﬁ W, represents

a substituted or unsubstituted alkyl group having 4 to

15 carbon atoms.
Specific examples of the substituted or unsubsti-
tuted alkyl, cycloalkyl, alkenyl, aryl or heterocyclic

groups represented by Wy to W6 in formulae (III) to
(VIII) are the same as the groups illustrated with
respect to the general formula (Cp-I) and (Cp-II).

Also, an alkyl group may be bonded to an epoxy group.
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specific examples of the coupler solvents having
a high boiling point which can be used in the present
invention are set forth below, but the present invention

should not be construed as being limited thereto.

(s-1) )
0=P+40C4Hg—n}3
(s-2)
0=P+OCH2CH7,(|3HC_HS)3
. CH3s
(5-3) '
0=P'€0C5H13~€n»3
(s-4) '
O=P~€O—< H
/-3
(S-5) |
(D)
, ' 3
(5-6), |
- 0=P{0CsH;7¢n))s
(5-7) e

0=PfOCHzc]:Hc4H9 o))
CH;CHs /i
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(s-8)
CHz CHj;
|
=P OCHZCCHZCHCH3>
t
CHs 3
. (8-9)
. CHy
|
O=P—QO—(CH2)5CHCH3 3
(S=10) - .
O=P‘(OC9H19 —’;n));
(s-11) . .
O=P- O(EH (CH3)sCH3
CH; 3
(5-12)
0=P-<0C10H21 +£n ))3
_(_S'f1 3)
' L CHj
. . |
O=P-<OCH2CH2CHCH2CH2CCH3
* : | |
: CH; CH;
(s-14)

_ 0 (CH2)sCH(CHs)2
O=P

" NO(CH,)7CH(CHa)2 )z
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(S-15)

(S-16)

(5-17)

(s-18)_

(S-19)

/OC[,HQ ‘&n)

o P\{OC 12Hzs {n ))2

=P€?©““l

O

CXHﬂz€5ﬂ34fhy{n)
CoHs
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(s-20)
0]
/ \
O0=P£0O (CHz) sCH—CHz Y3
(s-21)
o)
/
0=P£0 (CH2)7 CH—CHz )3
(s-22)
. CaHs
. |
O=P-E-OCH2CHC sHo)2
|
OCHZCHZCH—CHZ
\/
. {s-23)
' COOCH3
COOCH3
{5-24)

CQOC 3H7 ()
@ C00C 3H7 (0)
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(5-25)
@COOC4H9(I\) .
COOC ;Hg(n)
(s-26) -
©:6OOC4H9 (iso)
COOC4Hg (iso)
(s-27)
©:COOC5H11(H)
COOCsH1(n)
(s-28) - ‘
~ C2Hs
|
~_ COOCH,CHCHs
©[ COOCH,CHC2Hs
| .
' Cq2Hs
(S-29) o

OOCHZ
: : COOCH, @
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(3-30)
C2Hs
‘ @iCOOCIizC‘:HC4H9
. COCCH,CHC X5
. ézﬁs
. (s-31) ’
GECOQCsHu(n)
‘ .COOCBHI.T(H)
(8-32) .
.@COOC;OHM(II) _
b Cdo?lon(n) |
(s-33) : | "
@COOCmst(n)
~~"~CO0C12Has(n)
) (S-34)

: ) @/\COOC 4Hs .
COOCHz©
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(8-35)
©:COOCH2CH20CH3
COOCH2CH20CHQ
(8735)7 '
COOCH,CH,0C4Hg
(s-37)
@[COOCHZ (CF2CF2)H
~~COOCHz (CF2CF2)2H
(S-38) S
. ©:COOC~4H9 ‘
COOCH,COOC 4Ho
(s-39)
CHs.
|
COOCHCOOC4Hsg
|- .

CHs
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(s-40)
—{iii:HZEKX)CsI{17Gﬂ
Ce
x COOCgHj7(n)
(S-41), R -

/t::]:COOCH3
" CH300C—, COOCH3

(s-42)
COOC4Hg
C4HgOOC’[::]:COOC4H9

(s—-43)

-~

CHgOQCOOCSH17(n)

(s-44) :
Cﬁ{3C33CCX3C312ﬁEﬂ:4I{g
C2Hs
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(s-45)
CH2C00C4H9
CH3;0CO0— C COOC4H9
CH2C00C4H9
(S-46)
CoHs
-
CH» COOCHZ CHC4Ho
CoHs
.o i
HO—C‘—COOCHZCHC.gHg'
CHzCOOCHz(!IhC4Hg
- CgHs
(s-47) -
o Q@-coocm
CH30CO
(S-48)

| @—COOCH% (CF2CF2)sH
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_ (5-49)
CHCOOCH; (CF,CF3)2H
gHCOOCHg (CF2CF3)2H

N (S-50)

o CQOCHZO
. /// o

CH{Z\\\ . .

: cqbcm@

-
L ]

{S-51) :
/COOCHZ (CF,CF3)2H
(CH2)4\
. >MCOOCH, (CF2CF2)2H
" (s-52)
e
(S-53)
CH30
' CH3O
X (S-54) _
’ CH3
e
Cy11H,3CON
114123 \\CI_I3
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{s-60).

C12H250H
C16H330H
C1gX370H

C10H21 0 (CHy)50 (CH,), OH

CnggOH‘ : .

(s-61)
(s-62)

(s-63)

CgHjg

CHj3 (CH2)17C2

CH3 (CHz) 15 Br

@—COOC 18Hz7
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(s-64)

; g (&)
@i @' Ho ()
co 4Hg (£)

o (£)

(8-65)
o $s Hyq(E)
@i CgHqq ()
- ﬁo*g::>* sH1q (%)
o £

. CSH11

(S-66)

CoH CH—CH-(CH2)7COO¢4H9(n)

8 17\\/
o)

(S-67)

CoH

8717

o]
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(s-68)
OOC.mH21 (iso)
o A
COOC10H21(iso)
(s-69)
EH
/coocanﬂ
(CHZ) 8~ EH
coocsnﬂ
(s-70)
EH
~CO0CgH, 4
: COOCBH‘I 7
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The dispersion of oleophilic fine particles
containing the coupler, the coupler solvent having a
high boiling point and the polymer used in the present
invention can be prepared in the following manner.

The polymer according to the present invention
may be synthesized by a solution polymerization method,
an emulsion polymerization method, a suspension polyﬁe:i—
zation method, etc., and is not cross-linked (i.e., a
linear polymer). Tﬁe'coupler solvent has a high boiling
point and the coupler is completely dissolved in an
auxiliary organic solvent. The solution is dispersed in
water, preferably in an aqﬁeous solution of a hydrophilic
colloid, a&d moré preferably in an aqueous solution of
gelatin with the assiétépce of a dispersan£ using ultra-
sonic agitation, a colloid mill, etec., to form fine
particles. Then, the dispersion is mixed with a silver
halide emilsion. Alternatrwﬂyy'wﬂxx'oreulaqpeoué solution of
a hydrophilic colloid such as an agueous selution of
gelatin, etc., is added to an auxiliary organic solvent
containing a dispersant.such as a surface active agent,
etc., the polymer according to the present invention,
the coupler solvent having a high beoiling point and the
coupler to prepare an oil in water type dispersion accom-

panied by phase inversion.
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Further, the dispersion may be mixed with a

photographic emulsion after removing the auziliary

organic solvent therefrom by distillation, noodle washing,
ultrafiltration, etc. The term "auxiliary organic solvent" as used

herein means an o:ganicrsolvent which is useful in form-

o

ing an emulsified dispersion which is finally removed .
substantially from the photographic 1ight~sen§itive §
material du:ing the drying_step éfter éoating or by the
above-described method, andréhich is an organic solvent
having a low boiling point or a.’solvent having a.certain
extent of solubility in water and removable by washing
wﬁﬁxwauag_gux .axnifﬂ:exm@ﬂescﬁ'andlﬁny'onyudc solvents
includg é lower alkyl acetate such as ethyl acetate,
butyl acetate, etc., eéhyl propionate, sec-butyl alcohol,
methy; ethyl ketone, methyl isobutyl ketone, B-ethoxy-
ethyl acetate, mgthyl cellosolve aceﬁate, methylcafbitol
acetate, methylcarbitol propionate, cyclohéxanone, etc.
Further, an organic solvent which is completely
miscible with water, for .example, methyl alcohol, ethyl
alcohol, acetone, tetrahydrofuran, eté., may be partially
employea together with the auxiliary organic solvent, if

desired.

o

Moreover, these organic solvents can be used

in a mixture of two or more thereof.
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The average particle diameter of the oleophilic
fine particles thus-obtained is preferably from 0.04 um
to 2 ym and more preferably ffom 0.06 ym to 0.4 um.

The particle diﬁmeter of the oleophilic fine particies
can be measured by a suitable apparatus such as Nanosizer
manufactured by the Coal-Tar Limited in England, etc.

Into the oleophilic fine particles used in the
present invention, various kinds of photographic hydro-
phobic substances eén be incorporated. Suitable examples
of such photographic hydrophobic substances include
colored couplers, non-color forming couplers, developing
agents, developing agent precursor;; development inhibi—
tor precursor, ulﬁravioiet ray absorbing agents, develop-
ment accelerators, gradation controlling agents such as
* hydroguinones, etc., dyes, dye releasers, antioxidants,

" fluorescent brightening agents, ¢olor fading preventing
agents, etc. Two or more of these hydfophbbic substances
can be used together.

Further, the compounds represented by the
general formulae (&), (B) and (C) described below are
particularly useful as photographic hydrophobic
substances for incorporation into the oleophilié fine
particles comprising the coupler, the coupler solvent
having a high boiling point and the polymer according to

the present invention, since it can further increase
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color forming ability and prevent fading according to

the present invention.

- Formula (2)

ArR1)2
no-{/
V4 b Y
t /
N\ Q/'

wherein A represents a divalent electron withdrawing

group; R1 represents a substituted or unsubstituted

alkyl group, a substitured or unsubstituted aryl group,

a substituted or unsubsﬁitured alkoxy group, a substi-

tuted orx unsubstituted\aryloxy group, a substituted or

unsubstituted alkylamino group, a substituted ox unsubsti-

tuted anilino group or a substituted or unsubstituted

heterocyclic group; % represents an integer of 1 or 2;

R, represents a substituted or unsubstituted alkyl group,
a substituted or unsubstituted alkoxy group, a hydroxy

. group, or a halogen atom; m represents an integer from

0 to 4; and Q, if present, represents a benzene ring or

a hetero ring condensed with the phenol ring.
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OH
AT
3 // Formula (B)
~~ =N Rg

Ry

wherein R3, R4 and R5 each represents a hydrogen atom,

a halogen atom, a nitro group, 2 hydroxy group, a substi-
tuted or unsubstituted alkyl group, a substituted.or
unsubstituted alkoxy groub, a substituted or unsubsti-
tuted aryl group., a substituted or unéubstituted

aryloxy group Or a substituted or unsubstituted acyl-

amino group. T

o

OH )
( )n~1 Formula (C)

wherein Rg and R4 each represents a hydrogen atom, a
substituted or unsubstituted alkyl group, 2 substituted
or unsubstituted alkoxy group or a substituted or
unsubstituted acyl group; X represents -CO- or -C00-;

and n represents an integer from 1 to 4.
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Specific examples of the compounds represented
by the general formulae (A), (B) and (C) are set forth
below, but the present invenfion should not be construed

_ as being limited thereto.

({X-1)

HO-QSOZ -@—OCmHas

(x-2)

ce Cé
- HO SOzO-OC 15H33
(X-3)
S04
(X—-4)
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(%-5)
O L
i
O
(X-6)
-0
i
HOOCOCIZH%
(X-7)
.. 0
| )
’ HOCOC1§H25
(x-8) |
0
f
HO‘Q-COCMHM
(x-9)
OH C4Hg(t)
N
T
N
. C4Ho(t)
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(X-11)

(X-12)

(x-13)

© ‘0276379

" QH C.sHg (sec)

| ¥
C4Hq(t)
OH C4Ho(t)
ce
O
H,CH,COOCgH;7
OH O

] I
O“‘@
H;7Cg0 _
ll
CH3C
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(X-14)
OH O OH

O
0
o
N
[34]
O

Any silver halide, such as silver chloride,
silver iodobromide, silver bromide, silver chlorobromide,
silver chloroiodobromide, etc., conventionally used in.a
‘silver ﬂalide emulsion can be employed in the silver
halide émuision according to the.present'invéhtion.
Silver halide grains may be coarse grains or fine grains.
Grain size distribut;oﬁ @ay be narrow or broad, but it
is preferred to use a monodispersed emulsion having a
_percentage of graiﬁs greater than .or less than the
average grain size by 40% or more of n&t mare than 15%
and more preferably not more than 10%.

Silver halide grains may have a regular
crystal structure or an irregular crystal structure,
such as a spﬁerical structure, a tabular structure, a
twin structure, etc. Further, any'cfyﬁzﬂ.Stnxﬂnrelﬁndng a
various ratio of a [100] plane to a [111] plane may be
employed. The crystal structure of silver halide grains
may be uniform, composed of different halide compositions

between the inner portion and the outer portion, or may
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have a layer structure. Moreover, the silver halide
grains may be those of the surface latent image type

in which latent iamges are fofmed mainly in the surface
portion thereof or those of the internal latent image type
in which latent iméges are formed mainly in the interior
thereof. The silver halide emulsions can be those
prepared by an acid process, a neutral process and an
ammonia process. Further, silver halide grains prepared
by a double jet process, a single jet process, a reverse
mixing process, a conversion method, etc., can be

employed. It is also possible to use a mixture of two or

more kinds of silver hal}de emulsions which are prepared
separately.

Silver halide photographic emulsions comprising
silVer halide grains dispersed in a binder can be
subjected to chemical sensitization using a chemical
sensitizer. Chemical sensitizers which can be prefer-
ably eﬁployed individually or in a combination in the
present invention includes noble ﬁetal sensitizers,
sulfur sensitizers, selenium sensitizers, and reducing
sensitizers.

Noble metal sensitizers include gold compounds
and ruthenium, rhodium, palladium, iridium, platinum

compounds, etc.
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Ammonium thiocyanate or sodium thiocyanate can
be employed together with the gold compound.
Sulfur sensitizers include active gelatin, a

sulfur compound, etc.

Selenium sensitizers include an active or
inactive selenium compound, etc.

Reducing sensitizers inciude a stannous salt,
a polyamine, a bisalkylaminosulfide, a silane compound,
an iminoaminomethaﬁésulfiﬂid acid, a hydrazinium salt,

a hydrazine derivative, etc. '

In tﬁe color photographic light-sensitive
material according to the present invention, it is
preferred to apprbpriatgly provide a subsidiary layér |
such as a protective layer, intermediate layer, a filter
layer, an antihalation iayer, a back layer, etc., in
addition to the silver halide emulsion-laye;.

As the binder or the protecfive colloid for
the photographic emulsion layers or intermediate layers
of the color photographic light-sensitive material
accordiﬁg to the present invention, gelatin is advanta-
geously used, but other hydrophilic coliﬁids can be used.

For example, it is possible to use proteins
such as gelatin derivatives, graft polymers of gelatin
- and other polymers, albumin, casein, etc.; saccharide

derivatives including cellulose derivatives such as
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hydroxyeéhyl cellulose, carboxymethyl Eellulose,
cellulose sulfate, etc.; sodium alginate, starch deriva-
tives, etc.; and various synthetic hydrophilic high
moleéular substances such as homopolymers or copolymers,
for example, polyvinyl alcohol, polyvinyl alcohol semi-
acetal, poly-N-vinylpyrrolidone, polyacrylic acid,
polymethacrylic acid, polyacrylamide, polyvinylimidazole,
polyvinylpyrazole, etc. |

As gelatin, not only lime-processed gelatin,
but also acid-processed gelatin and enzyme-processed

gelatin as described in Bull. Soc. Sci. bPhot. Japan,

No. 16, page 30 (1966) may be used. Further, hydrolyzed
products of gelatiﬁ or enzymatically decomposed products.
of gelatin can also be\ﬁSed.

Into the silve; halide emulsion layer and the .
subsidiary layer of the .color photographic light-
sensitive material of the present invention can be
incorporated varioqs kinds of photographic-additives.
For example, antifogging agents, dye image fading
preventing agents, color contamination preventing agents,
fluorescent whitening agents, antistatic agents,
hardening agents, surface active agents, plasticizers,
wetting agents and ultraviolet ray absorbing agents,

etc., as described in Research Disclosure, No. 17643

can be employed when needed.

126 -



vaa 4 0w 3 - v~ il

0276319

3.

The silver halide color photographic material
of the present invention can be produced by coating one
or more silver halide emulsion layers and one or more
subsidiary layers, each containing various photographic
additives as described above, if desired, on a support
which has been subjected to a corona discharge treatment,
a flame treatment or an ultraviolet irradiation treatment,
etc., or on a support having a subbing layer or an intér—
mediate layer. Examples of supports which can be advantagecus-
ly employed include baryta coated paper, polyethylene
coated paper,onlypropylene type synthetic paper, a
transparent ;upport,'fof example, a-glass plate, a-
polyester f£ilm such as,a.cellulcse triacetate film, a
cellulose nitrate film;.a polyethylene terephthalate
film etc., a polyamide,film, a polycarbonate film, a
polystyrene £ilm, etc., having a refleétive layer or
having incorporated therein a reflective sﬁbstance.

A suitable support can be selected depending on the
purpose for which the photographic light—sénsitive
material is to be used;

In the present invention, photographic emulsion
layers and other constituent layers can be coated on a
support or Otﬁer layers on a support using various

conventional coating methods. Examples of such coating
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methods include the dip coating method; the air doctor
coating method, the curtain coating method, the hopper
;béting method, etc. Further; the coating methods
described in U.S. Patents 2,761,791 and 2,941,898, etc.,
in which two or more layers may be coated at the same
time if desirgd, may be used.

In the present invention, the position of each
emulsion layer can be. in any order which is appropriaté.
For example, the léyers ma§ be in thé order of blue-
sensitive emulsion layer, green-sensitive emulsion layer
and red-éensitive emulsion layer from the support side,
or in the order of red-sensitive emulsion’ layer, green-
sgpsitive emulsion layer and blue-sensitive emulsion
layer from the support side can be employed.

Further, an uléraviolet ray absorbing layer
may be a layer adjacent to an emglsion 1aye; farthest
from the support, or, if désired, as ailayer on the
opposite éide of the support. 1In the latter case, it is
particularly preferred to provide a layer substantially
comprising only gelatin as the uppermost layer.

The present invention is preferably applied to
color photographic light-sensitive materials for prints.
When used for that purpose, the color photographic light-
sensitive material is exposed through a color neg;tivé

photographic material having color images composed of
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coupling products and then subjected to color development
processing.

The color developing solution used in the
development of the light-sensitive material of the present
invention is preferably an alkaline aqueous solution con-
taining an aromatic primary amine color developing agent
as a main component. As such a color developing agent
there is effectively used an aminophenol compound. p-
Phenylenediamine cémpound is more preferably used as
such a color developing agent. Typical examples of such
a p-phenylenediamine compound include 3-methyl-4-amino-
N,N-diethylaniline, 3-methyl-4-amino-N-ethyl-N-g-hydroxy-
ethylaniline, 3—methylf4-amino—N-ethyl-N—ﬁ-methanesulfon-
amideethylaniline, 3-methyl-4-amino-N-ethyl-N-g-methoxy-
ethylaniline, and sulfates, hydrochlorides, and p-
toluenesulfonates thereof. These compoundg may be used
in combination depending on the purpose of application.

In general, the color developing solution con-
tains a pH buffer such as carbonate, borate, and phosphate
of alkali metal, development inhibitor or fog inhibitor
such as bromide, iodide, benzimidagoles, benzothiazoles,
and mercapto compound, or the like. Other typical
examples of compounds which can be optionally contained

'in the color developing solution include various pre-

servatives such as hydroxylamine, diethylhydroxylamine,
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sulfite hydrazines, phenylsemicarbazides, triethanol-
amine, catecholsulfonic acids, and triethylenediamine
(1,4-diazabicyclo[2,2,2]octanes, organic solvents such

as ethyleneglycol, and diethyleneglycol, development
accelerators such as benzylalcohol, polyethylene-

glycol, quaternary ammonium salts, and amines, dye

forming couplers, competing couplers, fogging agents

such as sodium boron hydride, auxiliary developing

agents such as l—pﬁenyl—3—pyrazolidone, thickening

agents, and various chelating agents such as aminopoly-
carboxyiic acids, aminopolyphosphonic acids, alkyl-
phosphonic acids, and phosphonocarboxylic acids.

Typical examples of such chelating agents include ethylene-
diaminetetraacetic acia, nitrilotriacetic acid, di-
ethylenetriaminepentaacetic acid, cyclohexanediamine—
tetraacetic ac1d, hydroxyethyl1m1nod1acetlc acid, l—
hydroxyethylidene-1,1- diphosphonic acid, nitrilo-N,N,N-
trimethylenephosphonic acid, ethylenediamine-N,N,N',N'-
tetramethylenephosphonic acid, ethylenediaﬁine—di(o—
hydroxyphenylacetic acid), and salts thereof.

Tf the reversal process is effected, the color
development is normally effected after a black-and-white
development. The solution to be used in the black-
and-white development process may comprise known black-

and-white developing agents such as dihydroxybenzenes,
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€.g9., hydroquinone, 3-pyrazolidones, e.q., l-phenyl-3-
pyrazolidone, and aminophenols, e.g., N-methyl-p~amino-
phenol, singly or in combination.

In general, these color developing solutions
and black-and-white developing solutions have a PH value
of 9 to 12. The amount of these developing solutions
to be filled up normally depend; on the type of color
photographic light-~sensitive materials to be processed.
It is normally in the range of 3 & or less per 1 m2 of
light-sensitive material. If the bromide ion concentra-
tion of the solution to be filled up is lowered, the
amount of the solution tb be filled up can be reduced
to 500 mf or less. In the case where the amount of the
sclution to be filled ﬁp is reduced, the e&aporation
and air oxidation of the solution is preferably pre-
vented by reducing the contact area of the processing
bath with air. Alternatively, the amount 6f the solu-
tion to be filled up can be reduced by a means for
inhibiting the accumulation of bromide ions invthe
developing solution.

The photographic emulsion layer which has
been color developed is normally subjected to bleach.
The bleach may be effected simultaneously with or
separately from fixing. (If the bleach is effected

simultaneously with fixing, it is called blix.) 1In
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order to expedite the processing, the bleach may be
followed by the blix. Alternatively, any other process-
ing steps may be optionally used. For example, a blix
bath made of two continuous tanks may be used. Further-
more, the blix may be preceded by the fixing. Moreover,
the élix may be followed by the bleach. As bleaching
agent there can be used compounds of polyvalent metals
such as iron (III), cobalt (III), chromium (VI), and
copper (II), peracids, quinones, and nitro compounds.
Typical examples of bleaching agents which can be used
in the present invention include ferricyanides, di-
chromates, organic complex salts of iron (III) or
cobalt (III) with ethylenediaminetetraacetic acid, di-
ethylenetriaminepentaaéetic acid, cyclohexanediamine-
tetraacetic acid, methyliminodiacetic acid, 1,3-di-
aminopropanetetraacetic acid, glycoletherdiaminetetra-
acetic acid, or other aminopolycarboxylic %cids, or
citric acid, tartaric acid, or malic acid, persulfates,
bromates, permanganates, and nitrobenzenes. Preferred
among these bleaching agents are ethylenediaminetetra-
acetic acid-iron (III) complex salts and other amino-
polyéarboxylic acid-iron (III) complex salts, and
persulfates in view of rapidness of processing and
prevention of environmental pollution. Furthermare,

aminopolycarboxylic acid-iron (III) complex salts are
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also useful for bleaching bath and blix bath in
particular. The bleaching solution or blix solution
comprising such aminopolycarboxylic acid-iron (III)
complex salts normally has a pH of 5.5 to 8. 1In order
to expedite the processing, the bleaching solution or
blix solution may be lower in pH value.

| The Bleaching solution, blix solution and
their prebaths may optionally comprise any suitable
bleach accelerators. Specific examples of useful bleach
accelerators include compounds containing mercapto groups
or disulfide groups as described in U.S. Patent No.
3,893,858, West German Patent Nos. 1,290,812, and
2,059,988, Japanese Patent Application (OPI) Nos.
32,736/78, 57,831/78, 57,418/78, 72,623/78, 95,631/78,
104,232/78, 124,424/78, 141:523/78, and 28,426/78, and
Research Disclosure No. 17,i29 (July 1978), thiazolidine
derivatives as described in Japanese Patené Application
(OPI) No. 140,129/75, thiourea derivatives as described
in Japanese'Patent Publication No. 8,506/70, Japanese
Patent Application (OPI) Nos. 20,832/77, and 32,735/78,
and U.S. Patent No. 3,706,561, iodides as described in
West German Patent No. 1,127,715, and Japanese Patent
Application (OPI) No. 16,235/83, polyoxyethylene com-
pounds as described in West German Patent Nos. 966,410,

and 2,748,430, polyamine compounds as described in
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Japanese Patent Publication No. 8836/70, compounds as

described in Japanese Patent Application (OPI) Nos.

m42,434/74, 59,644/74, 94,927/78, 35,727/79, 26,506/80,

and 163,940/83, and bromides. Pieferred among these
compounds are compounds containing mercapto groups or
disulfide groﬁps in view of bleach accelerating effect.
Particularly preferred among these compounds are com-
pounds as described in U.S. Patent No. 3,893,858, West
German Patent No. 1}290,812, and Japanese Patent Applica-
tion (OPI) No. 95,630/78. Furthermore, compounds as
described in U.S. Patent No. 4,552,834 can be preferably
used. These bleach accelerators-may be incorporated in

the light-sensitive material. These bleach accelerators

" are useful particularly when color light-sensitive

materials for photographing are subjected to blix.

As fixing agents there may be used thiosulfates,
thiocyanates, thioether compounds, thioure;s, and iodides
in a large amount. In general, thiosulfates are commonly
used. In particular, ammonium thiosulfate can be most
widely used. As preservatives for blix solution there
may be preferably used sulfites, bisulfites, or carbonyl-
bisulfurous acid addition products.

In general, the silver halide color photographic
material of the present invention is subjected to washing

and/or stabilizing after desilvering. The amount of
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water to be used in washing can be widely determined .
éepending on the properties of the light-sensitive
material (given by elements used such as coupler),
purpose, temperafure of water to be used washing, number
of washing tanks (number of stages), solution supple-
ment system in which countercurrent, forwardcurrent, or
the like is used, or other various conditions. 1In
particular, the relationship between the number of

washing tanks and the amount of water to be used in the
multistage countercurrent system can be determinéd by

a method as described in Journal of the Society of

Motion Picture and Television Engineers (Vol. 64, pp. 248-
253, May 1955).

The multistaée countercurrent system described
in the above cited reference enables saving of a large
amount of wash water. However, this system is dis-
advantageous in that a longer retention of.water in
the tanks causes propagation of bacteria which will
produce floating matters that can attach to the light-
sensitive material. In the Processing of the present
color photographic light-sensitive material, a method as
described in Japanese Patent Application No. 131,632/76
which comprises reducing calcium or magnesium ions can

be extremely effectively used to eliminate such

a disadvantagé. Alternatively, isothiazolone compounds

- 135 -

0276519

<



3~ 3 -

- 0276319

a L~

and cyabendazoles as described in Japanese Patent
Application (OP1I) No. 8,542/82, chlorine germicides
such as chlorinated sodium isocyanurate, benzotriazole,
or other germicides as des-ribed in vanti-bacterial
and Anti-funglal Chemistry" (edited by Hiroshi Horiguchi),
wrechnich for sterilization of microorganism" (edited
by EISEI GIJUTSUKAI){ and "Dictionary of Anti-bacterial
and Anti-fungal Agents" (edited by NIPPON BOKIN BOBAI
GAKKAI) may be used.

Wash water to be used in the processing of
the 1ight—§ensitive material of the present invention
has a pH value of 4 to 9,preferably 5 to 8. The tempera-
ture of wash water and washing time can be similarly
widely determined depeﬁding on the properties of the
1ight-sensitive material and the purpose. In general,
these values are in the range of 15 to 45°C for 20
seconds to 10 minutes, preferably 25 to 40°C for 30
seconds to 5 minutes. Furthermore, the 1ight—sensiti§e
material of the present invention may be directly
processed with a stabilizing solution instead of wash
water. In such a stabilizing process, any known methods
as described in Japanese Patent Application (OPI) Nos.
8,543/82, 14,834/83, and 220,345/85 can be used.

Alternatively, the above described washing

may be optionally followed by a stabilizing process.
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For example, a stabilizing bath containing formalin and

...—a surface active agent used as a final bath in the pro-

>

cessing of color photographic light-sensitive material
for photographing can be used. This stabilizing bath
may comprise various chelating agents or anti-fungal
agents.

The overflow solution given as wash water
and/or stabilizing solution is filled up can be reused
in other processes”such as desilvering process.

In order to simplify and expedite the process-
ing, the silver halide color photographic material of
the present invention may comprise a color developing
agent incorporated therein. The incorporation of such
a color developing agent in the light-sensitive material
is preferably effected by the use of various precursors
of color developing agent. Examples of suqh color
developing agent precursors include indoaniline compounds
as described in U.S. Patent No. 3,342,597, Schiff base
type compounds as described in U.S. Patent No. 3,342,599;
and Research Disclosure Nos. 14,850, and 15,159, aldol
compounds as described in Research Disclosure No. 13,924,
metal complexes as described in U.S. Patent No. 3,719,492,

and urethane compounds as described in Japanese Patent

" Application (OPI) No. 135,628/78.
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In order to accelerate color development,
the silver halide color light-sensitive material of
the present invention may optionally comprise various
l1-phenyl-3-pyrazolidones incorporated therein.
Typical examples of such compounds are described in
Japanese Patent Application. (OPI) Nos. 64,339/81 *

144,547/82, and 115,438/83. s

T4

In the present invention, various processing
solutions may be used at a temperature of 10 to 50°C.
The standard temperature range is normally between 33°C
and 38°C. A higher temperature can be used to accelerate
the processing, reducing the processing time.. On the
contrary, a lower temperature can be used to improve
the image quality or tﬁe stability of the processing
solution. In order to save silver in the light-sensitive
material, a processing method using a cobalt intensifica-
tion or hydrogen peroxide as described in ﬁest German
Patent No. 2,226,770 or U.S. Patent No. 3,764,499 may
be employed.

The present invention is explained in greater *
detail with reference to the following examples, but the
present invention should not be construed as being

limited thereto.
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EXAMPLE (1)

Sample (A) according to the present invention
was prepared in the following manner.

A solution composed of 10 g of Polymer (P-3)
according to the present invention, 10 g of Coupler (C-1),
6 g of Coupler Solvent (S-16) and 50 mf of ethyl acetate
was heated to 50°C and added to 100 m% of an agueous
solution containing 15 g of gelatin and 1.6 g of sodium
dodecylbenzenesulfonate, and the mixture was stirred
using a high speed stirrer (Homogenizer manufactured by
Nippon Seiki Seisakusho) to obtain a finely dispersed
emulsified dispersion.

The emulsified dispersion thus obtained was
mixed with a silver chiorobromide photogr?phic emulsion
(silver chloride 98 mol%), pH of the mix£ure was adjusted
to 6.0, and the resulting mixture was coated on a paper
support, both surfaces of which were laminated with
polyethylene to prepare Sample (a) according to the
present invention having the layer structure and the
composition of main components shown in Table 1 below.
As a gélatin hardener, 4,6-dichloro-2-hydroxy-s-triazine

sodium salt was used.
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.TABLE 1

-

Third Layer: Protective Layer

Gelatin 1,000 mg/m2
Second Layer: Ultraviolet Light Absorbing Layer

Ultraviolet Light Absorbing Agent (*1) 600 mg/m2

Ultraviolet Light Absorbing Agent 300 mg/m2
Solvent (*2) '

Gelatin 800 mg/m2

First Laver: Emulsion Layer

Silver chlorobromide emulsion 300 mg/m2
(silver chloride: 98 mol%) (as silver)

Coupler (C-1) ‘ 1.01 mmol/m‘2

Coupler Solvent (8-16) - 300 m.g/m2

Polymer (P-3) ' 500 mg/m2

Gelatin . 1,250 mg/m2
Support:

Paper support, both surfaces of which were
lamihated with polyethylene
(*1) 2—(2-Hydroxy-3—sec-butyl-5—tert-buty1pheny1)-

benzotriazole
(*2) Dibutyl phthalate

In the same manner as described above, Samples

(B) tod(Z) acco;dipg-to'ﬁpe present ipventién and Samples
(1) to (6) forrcomparigpn were prepared. The kind and

amount of polymer and the kind of coupler used are shown
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in Table 2 and the other components are the same as those
described for Samplé (A) shown in Table 1.

Further, the average particle sizes of the
oleophilic fine particles composed of coupler, pPolymer
and coupler solvent having a high boiling point used in
Samples (A) to (2) according to the present invention
and the average particle sizes of oleophilic fine
particles composed of the coupler and the coupler solvent
having a high boiling point used in Samples (1) to (g)
for comparison was in the range of from 0.10 um +o
0.17 um. '

These samples were subjected to continuous
gradation exposure through an optical wedge for sensi-

tometry and then proceésed as described below.

1, Color Development 35°C 45 sec
2. Bleach-Fixing 35°C 1 min 00 sec
3. Washing with Water 25 to 30°C 2 min 30 sec

The composition of each Processing solution
used for the abo&e color development Processing steps

was as follows.
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Color Developing Solution:

Water
Ethylenediaminetetraacetic Acid
Sodium Sulfite
N,N-Diethylhydroxylamine
Potassium Bromide

Sodium Chloride

Triethanolamine

Potassium Carbonate

N—Ethyl-N—(B-methanesulfonamidoethyl)-
3-methyl-4-aminoaniline Sulfate

4,4'-piaminostilbene Type'Fluorescent
Whitening ‘Agent (Whitex 4 manufactured
by Sumitomo Chemical Co., Ltd.)

Water to make

Adjusted pH to 10.25 with KOH

Bleach-Fixing Solution:

Ammonium Thiosulfate (54% by weight
agqueous solution)

NaZSO3
NH4[Fe(III)(EDTA)]
EDTA* 2Na

Glacial Acetic Acid

Water to make

- 142 -
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800 mf
1.0 g
0.2 g
4.2 g
0.01 g
1.5 ¢
8.0 g

30 g
4.5 g

2.0 g

1,000 m?

150 mg

15 g .

55 ¢

4 g

8.61 g
1,000 m&

pH 5.4
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Rinse Solution:

EDTA-ZNa~2H20 0.4 g
Water to make 1,000 m&
PH 7.0

After processing, the samples were subjected
to the following tests in order to evaluate their light
fastness, heat fastness and fastness to éombined high
humidity and heat. More specifically, each of the
samples was stored in a dark place at 100°C for 5 davs,
and at 60°C for 9 months stored in a dark place at 80°C
and 70% RH for 12 days, and at 60°C and 70% RH for 3
months or irradiated to light in a fluorescent lap
Fade-Ometer (30,000 lux) for 5 months. Then, the rate
of decrease in image'dénsity in the area on the photo-
graphic material having an initial density of 1.5 was
determined wherein an initial density was 1.0 in a
light fastness test. The results thus obtéined are

shown in Table 2.
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Color Developing Solution:

Water
Ethylehediaminetetraacetic Acid
Sodium Sulfite
N,N-Diethylhydroxylamine
Potassium Bromide

Sodium Chloride
Triethanolamine

Potassium Carbonate

N—Ethyl—N-(B—methanesulfonamidoethyl)—
3-methyl-4-aminoaniline Sulfate

4,4'-Diaminostilbene Type Fluorescent
Whitening ‘Agent (Whitex 4 manufactured
by Sumitomo Chemical Co., Ltd.)

Water to make

Adjusted pH to 10.25 with KOH

Bleach-Fixing Solution:

Ammonium Thiosulfate (54% by weight
aqueous solution) )

Na2803
NH4[Fe(III)(EDTA)]
EDTA* 2Na

Glacial Acetic Acid

Water to make
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800 m&
1.0 g
0.2 g
4.2 g
0.01 g
1.5 g
8.0 g

30 g
4.5 g

2.0 g

1,000 m%

150 mg

15 g

55 g

4 g

8.61 g
1,000 m&

pPH 5.4
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Rinse Solution:

EDTA+«2Na+*2H.0

2 ‘ ' : 0.4 g
Water to make ' 1,000 mg
PH 7.0

After processing, the samples were subjected
to the following tests in order to evaluate their light
fastness, heat fastness and fastness to combined high
humidity and heat. More specifically, each of the
samples was stored in a dark place at 100°C for 5 dayvs,
and at 60°C for 9 months stored in a dark place at 80°C
and 70% RH for 12 days, and at 60°C and 70% RH for 3 .
months or irradiated to light in a fluorescent lap
Fade—Ometer (30,000 lux) for 5 months. Then, the rate
of decrease in image deqsity in the area on the prhoto-
graphic material haﬁing an initial density of 1.5 was
determined wherein an initial density was 1.0 in a
light fastness test. The results thus obtained are

shown in Table 2.
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It is apparent from the results shown in
Table 2 that heat fastness, humidity fastness and light
fastness are improved according to the present,inventiop.

Furthermore, the polymer which may be effeétive
to improve the advantages of the Present invention is a
homopolymer or copolymer which is composed of a monomer
such that a homopolymer of said monomer exhibits higher
grass transi;ion temperature (Tg). The advantages of-
the present invention becomes more remarkable when a
silver halide photographic material is treated at a lower
temperature which is practically important conditions.

The color fastness of dye images in heat and
llght is remarkably improved and, particularly, the over-
all fastness is 1mproved by adopting a combination of a
Polymer having high Tg and a compound of formula (Cp-~I)
wherein'R32 is an alkyl group having 2 carbon atoms.
EXAMPLE (2)

Samples (A-l) to (A-27) were pPrepared in the
same manner as described for Sample A in Table 1 (refer to) except -

for using a silver chlorcbromide emulsion (silver bromide:

70 mol%) in place of the silver chlorobromide emulsion
(silver chloride: 98 mol$) in Sample A and changing the
coupler, the coupler solvent})the polymer and the amount

of polymer as shown in Table 3 below.
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These samples were subjected to continuous
gradation exposure through an optical wedge for sensi-
tometry and then developed by'Process (A) or Process (B).
The difference between Process (A) and Process (B) was
only in the color development step wherein Color
Developing Solution (A) was used in Process (A) and
Color Developing Solution (B), which had the same
composition as that of Color Developing Solution (A)
except for eliminafing benzyl alcohol, was used in
Process (B), and the other brocessing steps were the
same in both Process (A) and Process (B);

Color development processing was conducted
using the following processing steps:

Color development
Processing Steps

1. Color Development . 33°C 3 min 30 sec

2. Bleach-Fixing 33°C I min 30 sec

3. Washing with Water 28 to 35°C 3 min 30 sec
The composition of éach processing solution

used for the above color development processing steps

was as follows:
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Color Developing Solution (A):

Diethylenetriaminepentaacetic Acid
Benzyl Alcohol .
Diethylene Glycol

Na2803

KBr

Hydroxylamine-Sulfate
4-Amino-3-methyl—N-ethy1—N-[B—
(methanesulfonamido)ethyl]-p-
phenylenediamine Sulfate

Na2c03 (monohydrate)

Fluorescent Whitening Agent
(4,4'-diaminostilbene type)

Water to make

Color Developing Solution (B) :

Diethylenetriaminepéntaacetic Acid
Diethylene Glycol

Na2803

KBr

Hydroxylamine Sulfate
4-Amino—3-methyl-N-ethy1-N—[B-
(methanesulfonamido)ethyl]-p-
phenylenediamine Sulfate

NaZCO3 (monohydrate)

Fluorescent Whitening Agent )
(4,4'-diaminostilbene type)

Water to make

- 151 -
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1.0 g
15 mg
10 mg

2.0 g

0.5 g

3.0 g

5.0 g

30 g
1.0 g

1 liter
PH 10.1

1.0 g
10 mg
.2.0 g

0.5 g
3.0 g
5.0 g

30 g
1.0 g

1 liter
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Bleach-Fixing Solution:

Ammonium Thiosulfate 150 m&

(70% by weight aqueous solution)

Na2503 15 g

NH, [Fe (III) (EDTA)] 55 g

EDTA* 2Na ' 4 g

Water to make 1 liter
pPH 6.9

The maximum densities obtained from Process (A)

and Process }B) are shown in Table 3.
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It is apparent from the results shown in
Table 3 that the samples according to the present
invention containing the coupier solvent having a high
boiling point and the polymer in accordance with the
present invention are excellent in color forming abllity
and exhibit high color density even when developed with
the color developing solution which does not contain

benzyl alcohol in comparison with the samples for
comparison. '

EXAMPLE (3)

With Samples (a-1), (a-3), (a-5), (a-7), a-9), (a-10),
(A-12), (a-15), (a-1¢), (2-17), (a-18), (a-19), (a-21) ang (2-23)
pProcessed with Color Developing Solution (A) in Example
2, light fastness, hea£ fastness and fastness to cbmbined
high humidity and heat were evaluated accordlng to the
test methods as shown in Example 1. The rate of-
decrease in image density in the area haviﬁg an initial

density of 1.5 was determined to investigate the degree

of fading. The results thus obtained are shown in
Table 4.
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As is apparent from the results shown in
Table 4, heat fastness, humidity fastness and light
fastness are improved for phofographic materials
prepared according to the present invention. Wwhen
employing the polymer according to the present invention
without using the coupler solvent having a high boiling
point, light fastness is extremely poor, while heat
fastness and humiéity fastness are improved to some
extent. On the coﬁtrary, heat fastness, humidity fast-
ness and light fastness are greatly improved by employing
the coupler solvent having a high boiling point together
with the polymer according to the present invention as
can be seen from the results shown in Table 4 above.
EXAMPLE (4) .

9.2 g of Coupler (C-1) according to the
present invention was dissolved in 55 mg of ethyl acetate
by heating to 60°C. The resulting coupler.solution was
added to a mixture of 100 g of a 16% aqueous solution
of gelatin and 10 mf% of a 5% agueous solution of sodium -
dodecylbenzenesulfonate at 50°C with stirring, aﬁd the
mixture was emulsified using a high speed stirrer
(Homogenizer manufactured by Nippon Seiki Seisakusho).

To the resulting emulsion was then added water so as to '
make 400 g whereby Emulsion (A) was prepared. The

average particle size of Emulsion (A) was 0.14 ym.
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In a manner similar to that és described above,
Emulsions (B) to (K) were prepared. The particle size
of the emulsion was controllea by changing the revolu-
tion rate of the stirring blade of the homogenizer. The
average particle size was measured by Nanosizer manufac-
tured by the Coal Tar Lte. in England.

Emulsions (A) to (K) were melted by heating
to 40°C with stirring. The stability of the emulsions
with the lapse of time was evaluated. The results

obtained are showﬁ in Table 5.
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It is apparent from the results shown in
Table 5 that the oleophilic fine particles composzed of
the coupler, the coupler solvént having a high boiling
point and the ﬁolymer according ko the present invention
exhlbit substantially no changé in particle giza even
after 72 hours., On the contrary, it can be regognized
that the particle size of the emulsion for comparison
increases‘oygr.time. These results clearly indicate
that the emﬁlsioné'according to the present invention
have excellent stabllity.
EXAMPLE (8)
' On a paper support, both surfaces of which
were laminated with polysthylene, were coated layers as
shown in Table 6 below;ig o;dé& éo prepare a multilayerx
coler photographic 1ight-seﬂsitive material for printing
paper, which was designated Light-Sensitiv§'Materiél {a).
The coating solutions used were prepared in the following
mannex;
The cQatigg Solution for the Pirst Layer: ' )

19.1 g of Yellow Coupler (a) and 4.4 g of
Color Image Stabilizex (b) were dissolved in a mixture
of 27.2 mi of ethyl scetate and 10.9 mg of Solvent (c)
and the :esulting solution was added to 185 mg of & 10%
agueous solution of gelatin containing 16 mg of a 10%

aqueous solution of sodium deodecylbenzenesulfonate,
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The mixture was emulsified and dispersed using a
homogenizer to obtain an emulsified dispersion. -
Separately, to a silver chlofobromide emulsion (having
a bromide content of 80 ﬁol% and containing 70 g of
silver per kg of the emulsion) was added 7.0 x 10~% mol
of a blue-sensitive sensitizing dyé shown below per mol
of the silver chlorobromide to prepare 90 g of a blue-
sensitive emulsion. The dispersion was mixed with emilsion,
with the concentration of the resulting mixture being
controlled with gelatin, to form the composition shown
in Table 6 below, -i.e., the coating solution for the
first 1ayer. ' -

Coating solutions for the second layer to the
seventh layer were prepared in a s1mi1ar manner as
described for the coating solution for the first layer.
2,4-Dichloro-6-oxy-s~triazine sodium salt was used as
a gelatin hardener in each layer.

The folloﬁing spectral sensitizing dyes were
employed in the emulsion layers, respectively.

Blue-Sensitive Emulsion Layer

==X,

(CH ) SO3 (CH ) SO Na

3

(amount added: 7.0 x 10~¢ mol per mol of silver halide)

- 1561 -
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Green-Sensitive Emulsion Layer

|2 5 0]
ea/>-CH c-cn—< O
cL N Iilll
(CH ) so3 (CIHZ)2

SOBHN(CZHS)B

(amount added: 4.0 x 1074 mo1 per mol of silver halide)

>0

SO3HN(C

e

(CH ) SO3

2Hs5) 3

(amount added: 7.0 X 107> mol per mol of silver halide)

Red-Sensitive Emulsion Layer

H,C_  CHy
s S

Z —
®>~CH CH-——<
N . N
{ s I
C,Hg 1 C,H,

(amount added: 1.0 X 1074 mo1 per mol of silver halide)
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The following dyes were employed as irradia-
tion preventing dyes in the emulsion layers, respectively.

Green-Sensitive Emulsion Layef-

CH~CH CH COOH

REa
D

Red-Sensitive Emulsion Layer

HSCZOOC 4¢CH—CH—CH CH=CH COOC_H

“ I
My Xo HO lN/!N

SO3K S0.K

The compounds used in the above-described
layers have the structures shown below, respectively.

(a) Yellow Coupler

Yellow Coupler (Y-2)

- 163 -



(p) Color Image Stabilizer

CH3
(i)C4H9
.\ [
HO CH2 C \CO
2
(1)C4H9
CH
(c) Solvent
COOC4H9
COOC4H9
(d) Color Mixing Preventing Agent
OH
CBH17(sec)
(sec)CBH17 |
OH

(e) Magenta Coupler
Magenta Coupler (M-3)

- 164 -
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(f) Color Image Stabilizer

HyC ,CHy -
C H, 0N ~ |

~N OC.H
C3H.,0 ~ I 377

* N
; / 0C,H,

h H,C  CH,y

(g) Solvent
H,C

A mixture of (CBH17O-)-§P=O and
in a weight ratio of 2:1

- 165 -
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(h) Ultraviolet Light Absorbing Agent

2 mixture of

OH C,H.(t)
c N 479
\QU /AN
N// —

OH C4H9(sec)

N .
| a
an
w/ |
C4H9(t),.
OH C,H,(t)

\ 479
Cﬁ\\ N .
| »
N

in a2 molar ratio of 1:5:3, in the respective

CHZCHZCOOcsH;]7

order listed above.

(i) Color Mixing Preventing Agent

OH

l

C8H17(t)

(t)CgH 4

OH

- 166 -
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(j) Solvent

(iso-C9H190}§P

(k) Cvyan Coupler

4 v v

Cyan Coupler (C-2)

(1) Solvent

3 + (Y
» -

-
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Coupler solvent having high boiling point (S—iG)

(m) Antistaining Agent .

i

C4HQCHCH oco

z"\rj
o -]
Ny

~

0C16H33(n)

TABLE 6

Seventh Layer: Protective Layer

Gelatin

Acryl-modified polyvinyl alcohol

' copolymer (degree of modification: 17%)

- 167 -
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1.33 g/m2
0.17 g/m?
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Sixth Layer: Ultraviolet Light Absorbing Layer

Gelatin
Ultraviolet Light Absorbing Agent (h)
Solvent (3)

Fifth Layer: Red-Sensitive Layer

Silver chlorobromide emulsion
(silver bromide: 70 mol%)

Gelatin

Cyan Coupler (k)

Solvent (%)

0.54
0.21

0.09

0.26

0276319

glm2

g/m2

mz/m2

g/m2

(as silver)

0.98
0.41
0.20

Fourth Layer: Ultraviolet Light Absorbing Layer

Gelatin

Ultraviolet Light Absorbing Agent (h)
Color Mixing Prevénping Agen£ (i)
Solvent (3) | |

Third Layer:_ Green-Sensitive Layer

Silver chlorobromide emulsion
(silver bromide: 75 mol%)

Gelatin

Magenta Coupler (e)

Color Image Stabilizer (f)

Solvent (g)

Antistaining Agent (m)

Second Layer: Color Mixing Preventing Layer

Gelatin

Color Mixing Preventing Agent (a)

- 168 -

1.60
0.62
0.05
0.22

0.16

glm2

g/m-2 *1

mz,/m2

glm2

g/m2

g/m2

mz/m2

glm2

(as " silver)

0.99

0.08

9/m2

g/m2

g/m2

g/m2

g/mz

g/m

g/m
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First Layer: Blue-Sensitive Layer
Silver chlorobromide emulsion -0.30 g/m2

(silver bromide: 80 mol%) (as silver)

Gelatin _ 1.86 g/m?
Yellow Coupler (a) ' 0.82 g/m2
Color Image Stabilizer (b) 0.19 g/m2
Solvent (c) 0.47 m2/m2

Support:

Polyethylene iéminated paper (the polyethylene
coating containing a white pigment (TiOZ) and a bluish
dye (ultramarine) on the first layer side)

"*1:  0.80 mmol/m?

Light-Sénsitiv? Materials.(b) to (y) for
comparison or according to the present invention‘were
prepared in the same manner as.described for Light-
Sensitive Material (a) except that the'composition of
coupler oil droplets in the fifth layer (red-sensitive
layer) of Light-Sensitive Materiai (a) was changed to

those as shown in Table 7 below, respectively.
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Licht- Acount rzount 2mount
Seasitive of of Csupler Coupler Other of Other
Matszial Coupler Coupler Polvmer Feclwmer Sclvant Sclveat Acditives Additives Penark
(z=nol/n4) (c/=%) (c/=2)
a C-2 0.80 - - s-16 0.20 - - Cex=garissa
b - - P-21 1.0 - - - - -
Presant i
- - P-2 .0 - - 0.20 - - ;.
c 1 1 5-16 . Inveatica & 2
a - - P-21 1.0 s-16  0.20 X-7 0.05 - £
2
e - - P-21 1.0 s-16 0.10 X-_ll 0.20 » e
o
£ ot " ?-3 i.0 - - - - Coz=gzarison
X-7 0.0S Present
- [ ] . -
g P-3 1.0 S§-18 0.10 x-11 0.20 Invention
h » - - - s-25 0.20 - - Comzarison
3 " " P-57 1.0 - - - -
- - - _ ' _ - Present
3 P-57 1.0 s-25 0.20 Treention
x " " P-62 1.0 s-25  0.20 x-11 0.20 .
1 - c-3 0.80 - - s-16 0.15 - - Comparison
' Present
- - - . - 0.15 - - -
n B-3 1.0 $-18 5 Invention
n - " P-21 1.0 s-16 0.20 - - L]
- X~-7 0.0S
) - - -
o - P-57 1.0 s-16 0.20 x-11 0.20
P - - P-62 1.0 s-16 0.20 - - =
q c-1 0.80 - - ‘s-16 0.20 - T Comparison
) - - : Present
. “ . - . - 0. - -
Tz ) -3 1.5 s-16 20 Trvention
* ‘ : . X-6 . 0.07
s " » P-3 1.5 5-16 0.20 . 1 0.25 . ".
t - - P-57 1.2 s-16 0.25 - - .
u - - P-62 1.2 s-16  0.25 - - - 5,
- ; 7
v c-11 0.80 - - s-16 0.20 el - Comparis‘cn P
w . » p-3 1.2 - - - - "
- »
x - bl P-3 1.2 s-16 -~ 0.20 - - Present
. . . Invention
Y « o= P-57 1.2 s-16.  0.20 - - - "
*] : P indicates a mixture of X-3, ¥X~-10 and X-11l 3in a molar ratio of 1:5:3.
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These light-sensitive materiéls thus prepared
were subjected to stepwise exposure for sensitometry
through éach of blue, green and red filters using a
sensitoneter (FWH Type manufactured by Fuji Photo Film
Co., Ltd.; color temperature of light source: 3,200°K).
Exposure time was 0.5 second in an exposure amount of
250 CMSs.

Then the exposed light-sensitive materials
were treated using.Process (B) as described in Example 2.
Fastness\of the images obtained was evaluated for yellow,
magenta and cian fastness using the same test methods as
shown in Examples 1 and 3. The rate of decrease in .
density in the area hav§ng an initial density of 1.0 was
determined to estabiliah.the degree of fading. The
results thus obtained are shown in Tables 8 and 9.

TABLE 8

Yellow and Magenta*1

Dark Fading
80°C, 70% RH Light Fading

100°C, 5 Days . 12 ,Days. . Xenon, .6 Days
(%) (%) - (%)
Yellow 2 to 4 ‘ 3 to 4 12 to 14
Magenta ° 2 to 5 - 2 to 3 14 to 16

*1: The rate of fading of yellow and magenta of all
Light-Sensitive Materials (a) to (y) was within

the ranges shown in Table 8,

- 171 -



TA3LE 9

Cyan

Dark Faéing

Light-Sensitive 100°C 80°C, 70%RY
Material 5 Davs 12 bays
2 2°% les
b 173 12%
c 11y 7%
d 9% 6%
e 8% 6%
£ i8s 11s%
g 9§ 7%
h 31 17%
i 15% 10%
j 7t 63
k 6% 6%
1 31% 17%
n 12% 9% -
n " 10% 6%
o 6% 13
P ‘7% 7%
50% 47%
21% 18%
s 18% | 16%
t 16% 17%
u 15% 16%
v, : 36% 32%
W 43% .42t ’
x 17% i2s
Yy 11% lo%

- 172

Licht Fading

Xanon
6 Davs

34%
563
20%
17%
16%
54%
i7%
36%
50%
173
17%
37%
1%
18t
16%
16%
212
12%
gy
8%
8%
27%
32%
143
11s

Remark

. Comparison

Present
Invention

Comparison

Present
Invention

Comparison °

Present
Invention

Comparison

Present
Invention

Comparison

‘Present
Invention

Comparison
-

Present
Invention

oy

»
iy

tyy

»

oy

£ ]




It is apparent from the results shown in
Tables 8 and 9 that with the multilayer color printing
papers according to the present invention, light fading
and dark féding are controlled with good color balance
and the fading balance of yellow, magenta and cyan is
excellent in total as compared with the comparison color
printing papers. . Thus, it can be seen that the dye
imageé obtained ‘according to the present invention can’
be preserved fpr'avlong périod of time.

The same procedures as described above were
conducted using Yellow Couplers (Y-1), (¥-3), (Y-4) and
(¥-5), and Magenta Couplers (M-1), (M-2) and (M~4) in
place of (Y-2) and {M-3), respectively, and similar
results as described above were obtained. It was again
observed that the light;sensitive materials according to
the present invention have an excellent balance~between

yellow, magenta and cyan fading.

EXAMPLE 6

A multilayer color paper (1) was prepared by
coating layers having the following formuiations on
a4 paper support.
(Preparation of coating composition for the lst layer)
In 27.2 cc of ethyl acetate and 15 ml of

a2 high-boiling solvent system (s-9/8-16-1/1 by weight)

- 173 -
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were dissolved 10.2 g of Yellow Coupler (Y-1), 9.1 g
of Yellow Coupler (Y-2), and 2.1 g of Dye Image
Stabilizer (Cpd-2), and the resulting solution was
_ dispersed in 185 cc of a 10% gelatin aqueous solution
-containing 8 cc of a 10% sodium dodecvlbenzenesulfonate
aqueous solution. The dispersion was mixed with Emul-
sions (EM-1) and (EM-2), and a gelatin concentration
was adjusted so as to have a prescribed composition
to prepare a coating composition for the 1st layer.
Coating compositions fof the'2nd to 7th layers were
prepared in the similar manner. Each of the layers:
further contained l-oxy-3,5-dichloro-s-triazine sodium
salt as a gelatin hardener. Further, (Cpd-l) was
used as a thickening aéent.
(Layer constitution)

The constitution of each layer is shown
below: -

In the descriptions neumeréls ‘show an
amount of coatings in g/m2 and an amount of
silver halide emulsion shows calculated amount' of

silver coated +therein.

- 174 - -
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3

1st'Layer‘(Blue—Sensitive Layer)

Mono-dispersed silver chloro-

bromide emulsion (EM-1) spectral-

ly sensitized with Sensitizing
Dye (ExS-1)

Mono-dispersed silver chloro-

bromide emulsion (EM-2) spectral-

ly sensitized with Sensitizing
Dye (ExS-1)

Gelatin

Yellow Coupler (Y-1)

Yellow Coupler (Y-2)

Dye Image Stabilizer (Cpd-2)
Solvent (S-9)

Solvent (S-16)

Color Mixing Inhibitor (Cpd-18)

0.13 -

0.13

2nd Layer (Color Mixing Preventing Layer)

Gelatin
Color Mixing Inhibitor (Cpd-3)
3rd Layer (Green-Sensitive Layer)
Mono-dispersed silver chloro-
bromide emulsion (EM-3)
spectrally sensitized with
Sensitizing Dyes (ExS-~2 & 3)
Mono-dispersed silver chloro-
bromide emulsion (EM-4)
spectrally sensitized with
Sensitizing Dyes (ExS-2 & 3)

Gelatin

Magenta Coupler (M-35)

_'175T_

0.05

0.11

0.99
0.08

1.80
0.39



Dye Image Stabilizer (Cpd-4)
Dye Image Stabilizer (Cpd-5)
Dye Image Stabilizer (Cpd-6)
Solvent (5-16)
Solvent (S-75

4th Layer (Ultraviolet Absorbing Layer)-
Gelatin

Ultraviolet Absorbent (Cpd-7/
Cpd-9/Cpd-16=3/2/6 by weight)

Color Mixing Inhibitor (Cpd-11)
Solvent (S-69)

5th Layer (Red-Sensitive Layer)
Mono-dispersed silver chloro-
bromide emulsion (EM-5)
spectrally sensitized with
Sensitizing Dyes (ExS-4 & 5)
Mono-dispersed silver chloro-
bromide emulsion (EM-6}
spectrally sensitized with
Sensitizing Dyes (ExS-4 & 5)
Gelatin

Cyan Coupler (C-2)

Dye Image Stabilizer (Cpd-8/
Cpd-9/Cpd~10=3/4/2 by weight) .

Color Mixing.Inhibitor (Cpd-18)
Color Mixing Inhibitof (Cpd-3)
Solvent (S-9) -

Solvent (S-16)

Solvent (S-5)

- 176 -
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0.27
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6th Layer (Ultraviolet Absorbing Layer)

Gelatin . 0.54
Ultraviolet Absorbent (Cpd-7/Cpd-8/ 0.21
Cpd-9=1/5/3 by weight) '
. Solvent (S-69) 0.08
B 7th Layer (Protective Layer)
ot Gelatin 1.33
Acryl-modifed polyvinyl alcohol 0.17 -

(degree of modification: 17%)
Liquid paraffin 0.03
In the emulsion layers, (Cpd-12) and (Cpd-13)
were used as anti-irradiation dyes.
'In each layer, Alkanol XC (produced by E.
I. Du pont), sodium alkylbenzenesulfonate, succinic
ester, and Megafac F-120 (produced by Dai-Nippon Ink
K.K.) were used as dispersing agents or coating aids;
and- (Cpd-14), (Cpd-15), and (Cpd-17) were used as
stabilizers for silver halide.
The compounds used in the sample preparation

are shown below:
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cpa-1
~cH i
£
*
>
¥
80K .
Cpd-2
P CH,
(t)C Hg / , CH ﬁ
2 2
(t1c,H, cH,
CH, -
de"'3 ’ -~ R
OH
08H17(sec)
(sec)CBH17
OH s
.‘ii
b3
de"4 ) el
H3C\ CH,
CoH,ON 2 ]
. CH.0 N /l OC3H, -
377 . ]
OC,H, .
HyC  CHy
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Cpd-5
- - QsHyq(E)
Foee
CONH(CHZ)BO C5H11(t)
E Naso, .
, .
. . CONH(CH2)30ﬂ<:::>PC5H11(t)
. /
C5H11(t)
Cpd-6 .
B
Cpd-7
e . . OH c4H9(t)
: I\N
1:. _ /
Cpd-8
OH
N
>
N
4H9(t)
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Cpd-9
’ OH
| x
AV

Cpd-10

C4H9(sec)-

C4H9(t)

OH C,H,(t)
479
Cz\@hf \
, N
e

Cpd-11 -

2772 8

CHCH,,COOC H17

C8H17(t)

(£)CgH 44

OH
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Cpd-12
HSCZOOC //CH-CH=CHfCH=CH COOC2H5
. ;!\N: X0 HO: :zi:/’l
|
’ CH CH
s - : 2 l 2
SOB'.K 503K
Cpd-13
HO OH
n ] I
HOCH2CH2NC\ /CH"CH—'-CH CH—CH\ CNCHZCHZOH
' N - 1o~ ~\n-N
| I
CH2 CH2
SO, Na SO3Na
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Cpd-14
- H 3C. /NYN
T
OH

cpd-15
Ne—
l

I
NYN-@NHCONHCH 3
SH

Cpd-16
. - OH c4gg(t)
Q)
N -
14

C4H9(t)

Cpd-17

N N

H éN—U\ < /|C- Sf—I:

Cpd-18

OH

H,C

OH
- 182 -
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ExS-1
ga}cﬁ_< n
(CH2)4so3 (CHZ)
SO3HN(CoH;) 4
ExS-2

@ i (33
o] Mg iilll
Hy) 803 | (IHZ)Z

°3HN(CZH5)3

ExS-3"

- T
e

SO4HN (C,H,)
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‘ExS-4

ExS-5

H3C
S

=z
N
|
CoHg

Hy
S
CH=<::
I
C,H,
N
NH CH=
S0,H
~

- 184 -
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Emulsions wused in the sample preparation

- are tabulated below.

Emulsion.Shape of Mean " Br Coefficient
No. Grains Grain Size* Content of Variation*¥*
(um) (mol3) |

‘: EM-1 cubic 1.0 80 0.08
. EM-2 cubic 0.75 80 0.07
¢ EM-3 cubic 0.5 83 0.09
EM-4 cubic 0.4 83 0.10
EM-5 cubic 0.5 73 0.09
EM-6 cubic 0.4 73 0.10

. Note: *: A mean of an edge length based on a

'projected area.
%, A ratio of a standard dev1at10n(s) to a mean
graln size (d), which represents (s/d)
Samples (2) to (13) were produced in the

same manner as for Sample (1) except for alteration

shown in Table 10 shown.
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Each of Samples above was exposed to
light tﬁrough an optical wedge and subjected to
development processing according to the following

procedure.

Processing Step Temperature © Time
Color Development 38°C | 1'40"
Blix 30-34°C ~1'00™
Rinsing (1) g 30-34°C 20"
Rinsing (2) ' 30-34°C 20"
Rinsing (3) 30-34°C - 20"
Drying 70-80°C ' 50"

RinQing was carried out in a counter-current
system using three tanks from (3) toward (1).

The processing solutions used in the

development had the following formulations.
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Color Developer Formulation:

Water
Die{hylenetriaminepentaacetic acid

l-Hydroxyethylidene-1, l-diphosphonic
acid’

T Nitrilotriacetic acid

Benzyl alcohol

& Diethylene glycol
Sodium sulfite
Potassium bromide
Potassium carbonate
N-Ethyl-N-(f-methanesulfonamido~

. ethyl)-3-methyl-4-aminoaniline

sulfate
Hydroxylamine sulfate
Fluorescent brightening agent
("WHITEX 4B" produced by Sumitomo .
Chemical Co., Ltd.) :

Water to méké

800 ml
1.0 g

2.0 g

2.0 g
16 ml
10 ml
2.0 g
0.5 g
30 g
5.5 g

3.0 g

1.5 g

1000 ml

pH=10.25 (25°C)

Blix Bath Formulation:

Water
%- Ammonium thiosulfate (70%)
Sodium sulfite

Ammonium (ethylenediaminetetra-
acetato) iron (III)

Disodium ethylenediaminetetraacetate

Water to make

400 ml
200 ml
20 g
60 g

10 g

1000 ml

pH=7.00 (25°C)
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_Rinsing Solution:

Benzotriazole 1.0 g
Ethylenediamine-N,N,N', N'-tetra- 0.3 g
methylenephosphonic acid

Water to make 1000 ml

pH=7.50 (25°C)

In order to evaluate the thus processed

samples for image fastness to heat, wet heat, and

light, the samples were allowed to stand in a dark
place under a dry heat condition (80°C) for 1 month

or under a wet heat condition (80°C, 70% RH) for 2

weeks or exposed to 1light in_a =xenontest apparatus

(ca. 100,000 1lux) for 8 days. " The degree of

discoloration was determined by obtaining a reduction
percentaée in cyan (G), magenta (R) or vyellow (B)
color density from the initial density of 1.5 in the
“the initial

case of the heat and wet heat tests or

density of 1.0 in the case of the light test. The

results obtained are shown in Tables 11-13,
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TABLE 11

Decoloration under dark and high

Sample temperature 80°C, for 1 Month
No. B G R
(1) 4 2 43
(2) 4 2 28
(3) 4 2 11
(4) 4 0 10
(5) 4 0 17
(6) 4 0 - 34
(7) 4 0 7
(8) 4 0 20

. (9) 4 0 19
(10) 4 0 18
(11) 4 10 11
(12) 4 12 11
(13) 3 10 35

TABLE 12

Decoloration under hum

idity and hot

Sample temperature 80°C, 70% RH, for 2 wks.
No. B _G R
(1) 4 2 18
(2) 4 2 9
(3) 4 2 4
(4) 3 0 3
(5) 3 0 6
(6) 3 0 14
(7) 3 0 2
(8) 3 0 25
(%) 3 0 3
(10) 3 2 7
(11) 3 12 3
(12) 3 6 3
(13) 3 14 30

- 191 -




Decoloration with light

TABLE 13

" 0276319

smm 2~ 2 E Y - .-

» . [ ]

Sample Xenon, for 8 Days
No. B G R
(1) 26 22 30
(2) 26 22 25 *;3
(3) 26 22 19 )
(4) 18 17 18 °
(5) 18 17 24
(6) 18" 17 26
(7) 18 17 21
(8) 18 17 19
(9) 18 17 17
(10) 18 35 22
(11) 18 64 18
- (12) 18 35 18
(13) 18 66 21
The following considerations can be deriVed
from the results of Tables 11-13.
1) The discoloration inhibitory effect of the
polymer accordipg to the present invention can be - 3
£

enhanced as the amount of the polymer added increases,

as can be seen

and (3).

2) The higher the glass

the polymer,
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effect, as can be seen from the resﬁlts of Samples
(4), (5), and (6).

3) Compounds of formula (Cp-I) wherein R°2
is an ethyl group are superior than those wherein
R32 is a methyl group in terms of inclusive dye image
fastness and color balance'of discoloration when used
in combination with the polymers, as can be seen by
comparing Samples (5), (7), and (8).

4) - Phthalic esters as high-boiling solvents
for couplers are inferior in performances to phosphoric
esters and fatty acid esters, as can be seen by compar-
ing Samples (5), (9), and (10) and comparing Samples
(§) and (13).

5) Four—equivaleqf pyrazolone couplers undergo
serious discoloration aé compared with yello@ and
cyan couplers even when used in  combination with the
polymer of the present invention, thus résulting in
poor color balance, as can be seen from the results
of Samples (11) and (13).

6) With the glass Ifansition points (Tg) being
close to each other, polymers comprising an acrylamide

monomer tend to produce. greater effects than those

comprising an acrylaté monomer, as can be seen by

AN
hY

comparing Samples (3) and (5)..

12 ¢
’

.
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EXAMPLE 7
Multilayer color papers were produced in
the same manner as for Samples (1) to (13) of Example

6, except that the silver halide emulsions used in

Example 6 (EM-1 to EM-6) were replaced with EM-7 to >
EM-12 as tabulated below,.respectively. The resulting 35
color papers were designated as Samples (14) to (26). 2
Each of Samples was processed according to
the proceeding stebs stated below.
Emulsion Sahpe of’ Mean Br Coefficient
No. Grains Grain Size* Content of Variation**
(Um) (mol%)

EM-7 cﬁbic 1.1 1.0 . 0.10

EM-8 cubic 0.8 1.0 0.10

_EM-9 ' cubic 0.45 1.5 0.09

EM-10 cubic 0.34 1:5 0.09

EM-11 - cubic 0.45 1.5 0.09

EM-12  cubic 0.3¢ 1.6 0.10
Note: *, **: The same meanings as in Example 6.

. 8

Processing Step Temperature Time 4&
Color Development .- 35°C - 45" ¥
Blix . 30-35°C 45" *
Rinsing (1) 30-35°C 20"
Rinsing (2) ) 30-35°C 20"
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Processing Step Temperature Time
Rinsing (3) 30-35°C 20" .
Rinsing (4) 30-35°C 30"
Drying 70-80°C 60"

The rinsing was carried out in a counter-

current system using three tanks from (4) toward (1).

The processing solutions used in the develop-

ment processing had the following formulations.

Color Developer Formulation:

Water

Ethylenediamine~N,N,N,N-tetra-
methylenephosphonic acid

Triethylenediamine(1,4-diaza-
bicyclo[2,2,2]octane)

Sodium chloride

Potassium carbonaté'
N-Ethyl-N-(B-methanesulfonamido-
ethyl)-3-methyl-4-aminoaniline
sulfate

N,N-Diethylhydroxylamine

Fluorescent brightening agent
("UVITEX CK" produced by Chiba
Geigy)

Water to make

800 ml
1.5 g

1000 ml

pH=10.10 (25°C)
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Blix Bath Formulation:

Water . 7 400 ml

Ammonium thiosulfate (70%) 100 ml

Sodium sulfite ) 18 g g
Ammonium (ethylenediaminetetra- 55 g ?
acetato)iron (III) T
Disodium ethylenediaminetetraacetate 3 g ;
Ammonium bromide 40.g ?
Glacial acetic acid | 8 g

Water to make 1000 m1

pH=5.5 (25°C)

Rinsing Solution Formulation:

Deionized water (Ca content and
Mg content each is 3 ppm or less)

oy p&,‘f?’
- Y
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Scope of Claims

(1) A silver halide color photographic
material comprising a support having thereon at least
one silver halide photographic emulsion-layer containing
a dispersion of oleophilic fine particies containing at
least one diffusion resist;nt oil-soluble coupler which
forms a substantially nondiffusible dye upon coupling
with an oxidation product of an aromatic primary amine
developing agent and at least one water-immiscible
coubler solvent having a melting point of not more thaﬂ
100°C and a boiling point of not less than 140°c,
wherein said oil-soluble coupler is represented by formula
(Cp-I), (Cp-II), or (Cp-III), defined below, and the dis-
persion of oleophilic fine particles is a dispersion
obtained by emulsifying or dispersing a mixture contain-
ing at least one of said couplers, at least one of said

coupler solvents, and at least one water-insoluble and

an organic solvent-soluble homopolymer or copolymer com-

posed of at least one repeating unit in an amount of

not less than 35 mol% which does not have an acid group in

the main chain or side chain thereof;
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General formula (Cp-I)
H

g3 NHCOR>*

wherein R3l represents an élkyl group, a cycloalkyl group,
an aryl group or a heterocyclic group; R32 represents an
acylamino group, or an alkyl group having 2 or more carbon
atoms; R33 represents a hydrogen atom, a halogen atom,

an alkyl group or an alkoxy group; with proviso R31 repre-
sents an aryl group when R32 is an acylamino group; 231
represents a hydrogen atom, or a releasable group when

Z31 reacts with an oxid?tion products of an aromatic

primary amine color developing agent.

General formula (Cp-II)

r
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wherein Ar repfesents an aryl group; R21 represents a
hydrogen atom, an acyl group, or an aliphatic or aromatic
sulfonyl group; R22 represents'a halogen atom, or an
alkoxy group; R23 représents an alkyl group, an aryl
group, a halogen atom, an alkoxy group, an aryloxy group,
an acylamino group, an imi@o groﬁp, a sulfonamido group,
an alkoxycarbonyl group, a_carbamoyl group, a sulfamoyl
group, an alkylthio group, or a sulfonyl group; R27 repre-
sents an alkyl grdup, an alkoxy group, or an aryloxy group;
R29 represents a hydrogen atom, a hélogen atom, a hydro-
Xyl group, an alkyl group, an alkoxy group, or an aryl
group; R represents an amino group, acylamino group,

an ureido group, én alkoiy carbonylamino group, an imido
group, a sulfonamido g£oqp, a sulfamoylaﬁino group, an
alkoxycarbonyl group,.a carbamoyl'group, an acyl group,

a cyano group, or an alkylthio group; provided that at

least one of R27 and R29 represents an alkoxy group;

ml and m2 each represents an integer of 1 to 4; and m3
represent 0 or an integer of 1 to 3.

General formula (Cp-III)

R2\4 Z21
7

N \zlz"‘

ot

- 199 -



24

wherein R represents a hydrogen atom or a substituent

21

group; 2 represents a hydrogen atom or a releasable

21

group when 2 reacts with an oxidatized product of an

aromatic primary amine color developing agent; 222, 223

24

24

and 2 each represents —i; s -N= or -NH-, including

that at least one of bondings Z24-Z23 and 223-222 is

double-bond and the rest thereof is a single-bond, and

a bonding 223—222

223+222 is a carbon to carbon double-~bond.

is a part of an aromatic ring when

(2) The silver halide color photographic
material as claimed in Claim 1, wherein the repeating

unit which does not have an acid group has a group " of

~
.

0
-!— in the main chain or side chain thereof.

(3) The silver halide color photographic
material as claimed in Claim 2, wherein the-repeating
unit which does not have an acid group has a group of

o
-C-0- in the main chain or side chain thereof.

(4) The silver halide color photographic
material as claimed in Claim 2, wherein the repeating
unit which does not have an acid group has a group of

0
|

_in the main chain or side chain thereof

G
1

-C-N ~

\

G,
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(wherein G, and G, each represents a hydrogen atom,
substituted or unsubstituted alkyl group, or substi-
tuted or unsubstituted aryl g?oup, provided that Gi
and G, do not simultaneously take a h&drogen atom) .

(5) A silver halide color phogographic
material according to Claims 1 to 4, any one claims
selegted from wherein the repeating unit which does
not have an acid group in the polymer shows a glass
transition temperéture (Tg) of 50°C or higher as of
a homopolymer having a molecular weight of not less
than 20,000 which is formed exclusively with said unit.

(6) A silver halide color photographic
material according to Claim 1, wherein at least one of
a coupler 6f formula (ép—I) as a Cyan coupler, and at
least one of coupler of formulae (Cp-II) and (Cp-III)

as magenta coupler are contained respectively.
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